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BUILD A COMPUTER POWERLINE 
TRANSIENT SUPPRESSOR 



$1.50 SEPT. 1983 

U.K. BSn 




OMPUTERS - VIDEO - STEREO - TECHNOLOGY - SERVICE 
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THE SUPER CASE 
70260 



The world famous Super 

5ase. Complete with 48 of the most popular 

and professional problem-solving tools. From 

screwdrivers and nutdrlvers to pliers, wrenches, 

crimping tools and more. A super variety and super value. All 

unconditionally warranted from Vaco, of course. The Super Case 

and all the other fine Vaco tools can be seen in our new 1983 

catalog. It's free, just write. Say you want to take a good look at VACO. 



Vaco Products Company, 1510 Skokle Blvd., 

Northbrook. IL 60062 U.S.A. 
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SENCORE MODEL SC61 



WAVEFORM ANALYZER 



Double Your Troubleshooting and Testing 
_J Productivity ... Or Your Money Back! 



Six-digit readout: Auto- 
matically tracks every 

CRTtest.Wecallit 
digital autotracking. 

It's patent pending. 

I 



Bright dual-trace CRT: 

60MHz(-3dB);100 

MHz(-12dB). 







Autotracking DCV, PPV, 
Frtq: Measure DCV to 
.5%; PPV to 2%; 
freq. to .001 % . Just 
push a button for 
either Channel A or B. 



Delta PPV. Time, Freq: 
Measure any part of a 
waveform for PPV. 
time or frequency 
using Delta measure- 
ments. Just dial in the 
waveform section 
you want to measure 
and push. 



Simplify Freq ratio tBSts: 
Automatically 
compare input/output 

ratio of multiply/divide 
stages from 1:1 to 
1:999,999 with the 
push of a button. 



One pralw Input: One 

probe input per 
channel for all 
measurements - 
digital and scope - 

':h5mVto2000V 
measuring range. (2 
lo-cap probes 
provided.) 



Super sync: ECL 
provides rock-solid 
sync trigger circuits 

with only 4 controls; 
includes TV sync 
separators for video 
work. 






The first scope with push button 
digital readout. If you use general 
purpose oscilloscopes for trouble- 
shooting or testing, we can double 
your present productivity with the 
SC61 Waveform Analyzer, the first 
instrument to turn every conventional 
scope measurement into an 
automatic digital readout. 

No more graticule counting. 
Connect only one probe to view 
any waveform to 1 00 MHz. Then, just 
push a button to read DCV, PPV, 
frequency and time — automatically! 

There are no graticules to count or 
calculations to make, which speeds 
every measurement. 

The digital readout is from 10 to 
10,000 times more accurate as well, 

Plus you have everything you want 
to know about a test point, at the 
push of a button, which speeds 
troubleshooting tremendously. 



A special Delta function even lets 
you intensify parts of a waveform and 
digitally measure the PPV, time or 
frequency for just that waveform 
section. 

And it's neat. No more tangled 
leads, piles of probes or dangling 
cords. The SC61 is an entire test 
station in one unit. 

The one and only. There are other 
scopes with digital readout, but none 
of them completely automate every 
conventional scope measurement so 
you can automatically analyze any 
waveform without counting one 
single graticule. Totally automatic 
waveform analyzing at the push of a 
button. It will make all the difference 
in your productivity. 

Double your productivity. When 
we say the SC61 will double your 
productivity, we're being 
conservative. We've seen cases of 
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three, four, even ten time increases 
in productivity with this first-of-its- 
kind, automated oscilloscope. Every 
situation is different, however, so try 
theSC6l and judge for yourself. 
Here's our offer. 

Money back guarantee. If the 
SC61 does not at least double your 
productivity during the first thirty 
days, you may return it for a full 



refund, including freight both ways 

Call today. Get the entire SC61 
Waveform Analyzer story. Call toll- 
free today, and ask for our eight page 
color brochure. It could be the most 
productive call you make this year! 

Phone Toil-Free 
1-800-843-3338 

Alaska. Hawaii. Canada ana 
South Dakota call collect 
(605)3390100 



3200Sencore Drive, Sioux Falls, SD 57*107 
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wabash 



for 

as 

low 



diskettes 

$1.29 each! 

Now get Wabash Quality at a CE Price 

For over 17 years, Wabash has been making high quality 
and dependable computer products, Wabash diskettes 
are made to provide error-free performance on your com- 
puter system because every diskette has been totally and 
hypercritically tested. Since you can now buy Wabash 
computer products directly from CE, the world's largest 
distributor of magnetic media, you can now get maximum 
savings on every order. You can even order toll-free. 

New Wabash Six Year Warranty 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. Then, to keep out foreign 
particles, a unique heat seal bonds the jacket and liner 
together to help prevent contamination. After 1 00% hyper- 
critical testing and certification, Wabash then packages 
each diskette, (except bulk pack) in a super strong and 
tear resistant Tyvek® eve lope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. Wabash diskettes are so 
very reliable that Wabash now offers asix year warranty in 
case of defects in materials orworkmanship on all diskettes 
purchased directly from Communications Electronics. 

New... Wabash Diskette Duplication Services 

Communications Electronics has teamed up with Wabash to 
provide a single-source solution for the diskette duplication 
requirements of software developers, OEM's and distributors. 
All service is in-house, to give you fast, dependable service. In 
most cases, delivery can be completed in five days. Whether 
you require 100, 1,000, or 10,000 copies per week, call CE 
first for a no obligation price quote. For additional information, 
please write us on your letterhead with your requirements. 

SAVE ON WABASH DISKETTES 

Product Description 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 

8" SSSD Shugart Compatible, 32 Hard Sector 

8" SSDD IBM Compatible (1 28 B/S, 26 Sectors) 

8" DSDD Soft Sector [Unformatted) 

8" DSDD Soft Sector (256 B/S, 26 Sectors) 

8" DSDD Soft Sector (512 B/S, 15 Sectors) 

8" DSDD Soft Sector [1 024 B/S, 8 Sectors) 

5 1 A" SSSD Soft Sector w/Hub Ring 

5V-T' Same as above, but bulk pack w/o envelope 

5Vi" SSSD 10 Hard Sector w/Hub Ring 

5V«" SSSD 16 Hard Sector w/Hub Ring 

5'A" SSDD Soft Sector w/Hub Ring 

5'A" Same as above, but bulk pack w/o envelope 

5V«" SSDD 10 Hard Sector w/Hub Ring 

5W SSDD 16 Hard Sector w/Hub Ring 

BIS" DSDD Soft Sector w/Hub Ring 

5V«" Same as above, but bulk pack w/o envelope 

5*/<" DSDD 10 Hard Sector w/Hub Ring 

5V«" DSDD 16 Hard Sector w/Hub Ring 

5V«" SSQD Soft Sector w/Hub Ring (96 TPI) 

5V<" DSQD Soft Sector w/Hub Ring (98 TPI) 

5'A" Tyvek Diskette Envelopes- Price per 100 Pack 

SSSD = Single Sided Single Density; SSDD = Single Sided Double 1 
DSDD— Double Sided Double Density; SSQD = Single Sided C 
DSQD = Double Sided Quad Density; TPI = Tracks per inch. 



Part* 


CE quant. 
1 0O price 
per dFsk(S) 


F111 


1.89 


F31A 


1.89 


F131 


2.39 


F14A 


2.99 


F144 


2,99 


F145 


2.99 


F147 


2.99 


M11A 


1.49 


Ml IAS 


1.29 


M41A 


1.49 


M51A 


1.49 


M13A 


1.79 


M13AB 


1.59 


M43A 


1.79 


M53A 


1.79 


M14A 


2.69 


M14AB 


2.49 


M44A 


2.69 


M54A 


2.69 


M15A 


2.59 


M16A 


3.69 


TE5 


12.00 


Sided Double Density, 
e Sided Quad Density, 




Quantity Discounts Available 
Wabash diskettes are packed 1 
disks to a carton and 1 cartons 
to a case. The economy bulk 
pack is packaged 1 00 disks to a 
case without envelopes or labels. 
Please order only in increments 
of 100 units for quantity 100 
pricing. With the exception of 
bulk pack, we are also willing to 
accommodate your smaller or- 
ders. Quantities less than 100 
units are available in increments 
of 10 units at a 20% surcharge 
above our 1 00 unit price. Quan- 
tity discounts are also available. 
Order500 or more disks at the same time and deduct 1%; 1,000 or 
more saves you 2%; 2,000 or more saves 3%; 5, 000 or m ore saves 
4%; 1 0,000 or more saves 5%; 25,000 or more saves 6%; 50,000 
or more saves 7%, 100,000 or more saves 8%, 500,000 or more 
saves 9% and 1,000,000 or more disks earns you a 10% discount 
off our super low quantity 100 price. Almost all Wabash diskettes 
are immediately available from CE. Our efficient warehouse 
facilities are equipped to help us get you the quality product you ' 
need, when you need it. If you need further assistance to find the 
flexible disk that's right for you, call the Wabash compatibility 
hotline. Dial toll-free 800-323-9868 and askforyourcompatibility 
representative. In Illinois or outside the U.S. dial 312-593-6363 
between 9 AM to 4 PM Central time. 

Buy Wabash Diskettes with Confidence 
To get the fastest delivery from CE of your Wabash computer 
products, we recommend you phone your order directly to our 
Computer Products Division and charge it to your credit card. Be 
sure to calculate your price using the CE prices in this ad. Written 
purchase orders are accepted from approved government agen- 
cies and most well rated firms at a 30% surcharge for net 30 
billing. For maximum savings, your order should be prepaid. All 
sales are subject to availability, acceptance and verification. All 
sales are final. All prices are in U.S. dollars. Prices, terms and 
specifications are subject to change without notice. Out of stock 
items will be be placed on backorder automatically unless CE is 
instructed differently. Minimum prepaid order is $50.00. Mini- 
mum purchase order$200.00. All shipments are F.OB. Ann Arbor, 
Michigan U.S.A. No COD'S please. Non-certified and foreign 
checks require bank clearance. 

For shipping charges add $8,00 per case or partial 
case of 100 8-inch flexible disks or $6.00 per case or 
partial case of 100 5 1 A-inch mini-diskettes for U.P.S. 
ground shipping and handling in the continental U.S.A. 

Mail orders to: Communications Electronics, Box 1 002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa 
or MasterCard, you may call and place a credit card order. 
Order toll-free in the U.S. Dial 800-521-4414. In Canada, 
order toll-free by calling 800-265-4828. If you are outside 
the U.S. or in Michigan dial 31 3-994-4444. Telex anytime 
810-223-2422. Order your Wabash diskettes today. 
Copyright "1983 Communications Electronics" Ad #U12483 




Order Toil-Free! 
800-521-4414 

In Michigan 313-994-4444 



wabash 

error-free 
diskettes 




COMMUNICATIONS 
ELECTRONICS™ 

Computer Products Division 

818 Phoenix □ Box 1002 □ Ann Arbor, Michigan 48106 U.S.A. 
Order TOLL-FREE 800-521 -4414 or outside U.S.A. 313-994-4444 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



SEPTEMBER 1983 Vol. 54 No. 9 



TECHNOLOGY 



SPECIAL FEATURE 4a INNOVATIVE CONSUMER PRODUCTS OF 1983 

A look at some of the outstanding products of the pasl year as 
honored at this pasl summer's CES. Danny Goodman 

BUILD THIS 43 M1NI PLAYER-PIANO 

A music box that can "remember" up to four tunes. 
Robert Grossblatt 

57 POWERUNE TRANSIENT SUPPRESSOR 

Keep your computer and its contents safe with Ihis simple yet 
effective device. Herb Friedman 

59 DIGITAL PRESSURE GAUGE FOR YOUR CAR 

A handy instrument thai can warn you of problems before they 
become critical. Fred L. Young Sr. and Fred L. Young Jr. 



4 VIDEO ELECTRONICS 

Tomorrow's news and technology in this quickly changing industry. 
David Lachenbruch 

10 SATELLITE'TELETEXT NEWS 

The latest happenings in communications technology. 
Gary H. Arlen 

12 VIDEOGAMES 

Rolling your own. Danny Goodman 

62 FREQUENCY CALIBRATION USING WWV 

How to calibrate your own frequency standard using WWV. 
R.W, Burhans 

53 ECL LOGIC CIRCUITS 

A look at a little-used logic family that offers some interesting 
capabilities. TJ Byers 

67 HOW TO DESIGN ANALOG CIRCUITS 

Working with high -frequencies. Manny Horowitz 

80 NEW IDEAS 

An award-winning project from one of our readers. 

82 HOBBY CORNER 

Some questions and answers. Earl "Doc" Savage, K4SDS 

84 DRAWING BOARD 

Designing and breadboarding. Robert Grossblatt 

90 STATE OF SOLID STATE 

Thermometer circuits and more, Robert F. Scott 



CIRCUITS AND 
COMPONENTS 



VIDEO M SERVICING HOHiZONTAL SWEEP CIRCUITS 

Some helpful hints. Frank A. Salerno 

96 SERVICE CLINIC 

Opening your own shop. Jack Darr 





97 


SERVICE QUESTIONS 

Radio-Electronics' Service Editor solves technicians' problems 


RADIO 


94 


COMMUNICATIONS CORNER 

Phones are for more than talking. Herb Friedman 


COMPUTERS 


92 


COMPUTER CORNER 

Shopping for a word processor. Les Spindle 



EQUIPMENT 24 Microbuffer In-Line Printer Buffer 

REPORTS 30 vidicratt Model IVE-100 Integrated Video Enhancer 

38 Tektronix Model 212 Dual-Trace Oscilloscope 



ON THE COVER 

Projects that are built just for fun are 
sometimes enjoyed most of all. But 
what's even better is a fun project 
that can teach you something new. 
The Pianornatic mini player-piano 
does just that. Sure to be an 
entertaining conversation piece 
when it is finished, building it will 
introduce you to such topics as com- 
puter memory organization and 
retention, digital logic, keyboard 
encoding and decoding, and the 
like. As a bonus, the techniques 
you'll pick up here can easily be 
adapted for use in your own de- 
signs. The story begins on page 43. 
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As a service to readers, Radio-Electronics publishes available plans or Information relating to newsworthy products, techniques and scientific and technological developments. <D 
Because of possible variances En the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper pj 
functioning of reader-built projects based upon or from plans or information published in this magazine. 



THE KOALAPAD from Koala Technology, Inc., 
allows you to control your computer's cursor 
movement by just tracing on the touch-sensitive 
pad. It's just one of the most Innovative prod- 
ucts of the past year as honored at the Summer 
CES. Turn to page 49 to find out more about it, 
and others similarly honored. 

COMING NEXT MONTH 

On Sale September 15 

Our special supplement: Your Own 
Computer. Among the things we'll 
look at are: 

• Hardware — a comprehensive 
look at systems, and their cost! 

• Word-processing software 

• Software and hardware com- 
patibility 

• Everything you need to know 
about CP/M 

• And lots more! 

Radio-Electronics, (ISSN 0033-7962) Published monthly 
by Gernsback Publications, Inc., 200 Park Avenue Soulh, 
New York, NY 10003. Second-Class Postage Paid at New 
York, N.Y. and additional mailing offices. One- year subscrip- 
tion rate: U.S.A. and U.S. possessions. S14.97. Canada, 
$17.97. Other countries. S22.47 (cash orders only, payable 
in U.S.A. currency.) Single copies S1 .50. E 19B3 by Gems- 
back Publications, Inc. All rights reserved. Printed in U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of un- 
delivered copies (Form 3579) to Radio-Electronics Sub- 
scription Service. Box 2520, Boulder, CO B0322. 

A stamped sell-addressed envelope must accompany all 

submitted manuscripts andor artwork or photographs il their 
return is desired should Ihey be rejected. We disclaim any 
responsibility lor the loss or damage of manuscripts and 'or 
artwork o r priotog rap hs wh ife i n o ur possession or otherwi se , 
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DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



FLAT PANEL 
COLOR 






The first giant-screen flat-panel color display has been developed — and is being offered for 
sale — by Mitsubishi. As demonstrated at the Chicago Summer Consumer Electronics Show, 
the screen was about 1-Va inches thick. The diagonal measurement can range from 5.3 to 
17.6 feet, and even larger. 

The panel contains a matrix of LCD's. Each is about two square inches and contains an' 
8x8 array of individually addressable red, green, and blue elements. The size of the panel of 
determined by the number of the LCD squares that are used. Thin fluorescent tubes illuminate 
the panel from the rear, providing a surface brightness of 120 footlamberts — about the same 
as a direct- view color picture tube. 

Before you run out and try to buy one, there are a few things you should know about 
Mitsubishi's Crystal Color, First, the minimum cost is $100,000. Second, because of the 
coarseness of the picture, the minimum viewing distance is about 12 feet. Initially the 
computer-controlled viewing system will be used for advertising and informational purposes 
in airport terminals, hotel lobbies, and other places people gather. However, Mitsubishi says 
that it is developing a home version — there's no estimate on when it will be ready. 



POCKET COLOR 
TV 



Seiko has succeeded in making a prototype of a pocket color-TV with a liquid crystal screen 
that measures 2-inches diagonally. It could be on the market in about a year for less than 
$500. The 240 x 240 pixel display uses nematic liquid-crystal technology. Like Mitsubishi's 
giant flat-panel screen, Seiko's midget uses a diffused fluorescent backlight with individual 
red, green, or blue filters above each pixel electrode. 
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Although, CBS, NBC and some major cable groups plan to begin teletext "magazine" 
transmissions using TV's vertical blanking interval this year, most set manufacturers have 
adopted a policy of watchful waiting before committing themselves to producing receiving 
equipment for the mass-consumer market. An exception is Zenith, which says that its entire 
1984 model line will be equipped for teletext adaptors, which it plans to have on the market 
this year. General Electric and the Matsushita group (Panasonic, Quasar) also say they'll 
have adaptors, but haven't specified when. 

Teletext adaptors are expected to be quite expensive, at first, figures mentioned varying 
from $1 50 to $250; but they're expected to drop rapidly if the new medium wins consumer- 
market acceptance. ITT, developer of the digital TV signal-processing circuit, claims that it will 
have a low-cost teletext adaptor IC for sets which use its digital IC's. That IC, it estimates, will 
add about $21 to manufacturers' costs — meaning that it probably will increase the cost of a 
set by about $60 — still an appreciable expense. The networks' teletext systems are expected 
to use the NABTS system, a variation of the French Antiope technique, and each will have 
about 100 pages. 



A major improvement is in sight for the LaserVision videodisc system. After years of promises 
and speculation, the solid-state laser pickup is virtually here, thanks at least partly to the mass 
production of the CD digital-audio-disc system, which has generated methods of producing 
semiconductor lasers in volume. Although the videodisc laser pickup is different from that 
used in the audio disc, production methods for the two pickups are similar. Hitachi has 
introduced two industrial-model laser disc players with solid-state pickups, one of which will 
sell in Japan for as little as $800; that is not much more than Pioneer's consumer model with 
the helium-neon laser. 

Among the immediate advantages of the semiconductor laser is elimination of the bulky 
and costly power supply required by the helium-neon version and consequent reduction in 
size and cost of the player. In addition, random access — one of the major features of the 
optical disc — can be speeded up, perhaps to three seconds from the current six. And the life of 
the pickup is increased {at least in the Hitachi version) to 5,000 hours from 2,000 claimed by 
conventional laser players. It wouldn't be surprising to see new consumer LaserVision 
players soon adding the advantages of solid-state pickups. In fact, Pioneer hints that it is 
considering development of a playerthat will play both optical-video and CD-audio discs. R-E 



THE FIRST LOW COST 6502 COMPUTER WITH 48K RAM THAT'S COMPLETELY COMPATIBLE WITH APPLE II® 

Introducing the RAM-TECH 'fit 2 computer which offers you greater flexibility than the Apple II + ' at a price that's easier 
on your finances. The RT 2 will run all software and use all peripheral hardware designed for the Apple 11 + .' It's 100% Apple" 
compatible yet it offers you features not available on the Apple 11 + ." 

COMPARE THESE FEATURES: 

— supports upper & lower case characters from the keyboard 

— high quality ABS case will not crack and is light weight 

— RF modulator included in addition to composite video output 

— high quality light-touch keyboard with upper/lower case key 

— 15 key numeric key pad for fast data entry (optional) 

— high power switching power supply (8.5 amps total) will power two 
disk drives and several peripherals easily, has internal circuit breaker 

— eight expansion slots to increase flexibility with peripheral cards 

— 48K RAM expandable to 64K (192K RAM upgrade card available soon) 

— socketed IC's for quick and easy service 

— thousands of programs (business & home) available 

— operates identically to the Apple II +« with exception of extra features on 

— full 90 days parts and labor warranty with fast service turn-around 

THE RAM-TECH" AT 2 IS EVERYTHING YOU ALWAYS WANTED FflOM AN APPLE 1 (AND MORE), BUT THOUGHT YOU COULDN'T AFFORD. AND THAT'S GOOD NEWS! 
BUT THE BEST NEWS IS THE PRICE: WITH OPTIONAL NUMERIC KEYPAD: 

$525.00 + $18.00 shipping & handling $575.00 + $18.00 shipping & handling 

COMPARED TO APPLE If* WHICH RETAILS AT MORE THAN DOUBLE THIS PRICE AND OFFERS YOU LESS, YOU CAN SEE WHY 
THE RAM-TECH* RT 2 SHOULD BE YOUR CHOICE. MAKE NO SYNTAX ABOUT IT, THE RT 2 IS FOR YOU! 




RT2 



PERSONAL I.D. OPTION — We will burn your name into ROM When you power up your Ram-Tech your name will bed 
on the screen. AN EXTRA MEASURE OF SECURITY AGAINST THEFT. 

Indicate on your order what name you wish to use (maximum 8 letters including spaces) — ADD: $25,00 (or I.D. option 

ALSO AVAILABLE: (sub-assemblies for do-it yourselfers) — 90 days warranty 

1 - ABS case, high quality, Apple® look-a-like and color matched, will replace Apple* case 

2 - same as #1 above but with numeric keypad cutout 

3 - keyboard with upper/lower case key, direct replacement for Apple® or Ram-Tech* 

4 - same as #3 above but with numeric keypad, use in combination with #2, also fits Apple". 

5 - RF modulator with TV switch and cable, also fits Apple® 

6 - switching power supply, 8.5 amps, internal circuit breaker, high power, also fits Apple 

7 - motherboard, completely assembled & tested, fully operational with burned ROMS 

8 - bare motherboard w/ parts discription screened on board and instructions, highest quality G10 epoxy 

SHIPPING & HANDLING FOR ABOVE: cases #1 & 2 add 10%; all others add 5% 



is played 



$ 68.50 
$ 84.00 
$110.00 
$139.50 
$ 19.50 
$112.00 
$295.00 
$ 48.00 



PERIPHERALS, CARDS & ACCESSORIES FOR YOUR RAM-TECH 

all items #1 to 19 guaranteed for one year (disk drives for six months) 



OR APPLE® 



1 

2 
3 
4 
5 
6 
7 

a 

9 
10 



16K RAM card $ 58.00 

80 column card $ 94.50 

clock card $1 35.00 

communications card $ 89.00 

disk controller card $ 58.00 

EPROM writer card $124.50 

FORTH card $ 98.50 

IEEE-489 card w/cable $186.00 

parallel printer card w/cable $112.00 

parallel printer buffer and grappler card with cable. . . 



1 1 - interger card $ 97.50 

12 - PAL card $114.00 

13 - language card $ 72.50 

14 - RS-232 serial card $ 84.00 

15 - Z-80 CPIM card $ 92.00 

16 - VERSA card $345.00 

17 - analog/digital card $116.50 

18 - system cooling fan $ 63.00 

19 - joy stick w/button $ 24.50 

$245.00 



DISK DRIVES: Guaranteed high quality for use with all Apple® compatible (or Ram-Tech*) controllers - DOS 3.3 & 3.2 
USES SPECIAL LOW ROWER CONSUMPTION CIRCUITRY 



TEAC 55A $325.00 

SHUGART $285.00 

SHIPPING & HANDLING: add $3.50 per item #1-19 



$370.00 with controller 

$330.00 with controller 

disk drives add $10.00 



TO ORDER 



DEALER INQUIRIES REQUESTED 



— ALL PRICES IN U.S. CURRENCY 

— VISA OR MASTER CARD: SEND NUMBER. EXPIRY DATE, 
BANK NAME & CARD HOLDER'S NAME, INCLUDE PHONE 
NUMBER. 

— CHECKS & MONEY ORDERS O.K. - CHECKS NEED THREE 
WEEKS TO CLEAR, {NO C.O.D.'S TO U.S. DUE TO POSTAL 
REGULATIONS) 

— CANADIAN ORDERS ADD 25% FOR CDN FUNDS EXCHANGE. 

— U.S. CUSTOMERS WILL HAVE TO PAY U.S. CUSTOMS 
4.7% DUTY. DUTIES COLLECTED BY POST OFFfCE. 

WE ASSUME NO LIABILITY FOR CUSTOMS CLEARANCE. 

^Apple is a trademark of Apple Computer Inc. 



DEPT. RE 

P.O. BOX 205, STATION CART. 

MONTREAL, QUEBEC, CANADA H4K 2J5 

(514) 335-1717 



"Ram-Tech is a trademark of 99506 CANADA INC. 
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WHAT'S NEWS 



Capt, In man receives 
Gold Medal Award 

Capl, Bryce D. Inman, USN 
(ret.), Manager of Advanced Radar 
Development at RCA Missile and 
Surface Radar, has received the 
Gold Medal of the American Soci- 
ety of Naval Engineers. He was 
cited for visionary leadership, 
engineering excellence, and initia- 
tive in defining and directing the 
i ntegratio n of the f i rst AE G I S Com - 
bat System. AEGIS is a radar- 
based, computer-controlled air- 
defense system developed for the 
Navy by RCA, 

A pioneer in the areas of the 
phased-array radar and the 
guidance-system computer while 



in the Navy, Capt. Inman directed 
his design team through the 
difficult task of successfully in- 
tegrating the first AEGIS Combat 
System into the first AEGIS 
Guided Missile Cruiser, USS 
Ticonderoga, which was com- 
missioned in January. 

In 1978, Capt. inman organized 
the first efforts to develop 
en ha need -capability versions of 
the AEGIS Weapons System and 
the AN/SPY-1 radar in a smaller, 
lighter mode. The AN/SPY radar is 
used to delect air targets in the 
AEGIS Weapons System, 

He also promoted vigorously the 
concept of a combat system 
"grooming site." As a result of his 
efforts, the AEGIS Production Test 



Six -legged robot 




"A MAJOR TECHNICAL ADVANCEMENT In the field of Robotics" Is how 
Odetics, Inc. describes its new walking robot, or "functionold." Odetics 
claims that it is the first mobile exploratory multifunction robot combining 
electronics, mechanical engineering, and computer science. 

The robot, Odex t, can carry a load of 860 pounds at ordinary walking speed 
(or about a ton with all six tegs down) can step up or down 33 inches, can go 
through a 21 -inch door, and can be maneuvered through very tight places. (It 
doesn't have to turn around to change direction.) It Is controlled with seven 
computers, six for the legs and one handling all other controls, and receives 
commands via radio link from the teleoperator, who works with two joysticks 
and six leg-control knobs. 

The robot weighs 370 pounds and is powered by a 369-watt hour, 24-volt 
batte ry . Th e ca me ras show n are c ur re ntl y n ot op era bl e — t heyareintendedfor 
experiments in vision sensing. 



Center, dedicated in 1 979 to pro- 
vide a site for testing and evaluat- 
ing the integrated AEGIS Combat 
System, has reduced the cost, 
time, and risk of shipboard testing. 

Atari gives computers 
to train teachers 

Atari, Inc. has donated 20 Atari 
800 ho me- computer systems, in- 
cluding peripherals and software, 
to the Graduate School of Educa- 
tion at Fordham University's Lin- 
coln Center Campus in New York 
City. They are to be used to instruct 
teachers in methods of computer 
use and classroom instruction. 

Since about half the high 
schools in the country have com- 
puters, says an Atari spokesman, it 
is crucial that teachers be familiar 
with basic computer concepts. 

The Fordham-Atari Center will 
offer courses in computer pro- 
gramming as well as in the use of 
computers for research and edu- 
cational applications. It will be- 
come a major center for the de- 
velopment of teacher-training 
materials in computer literacy and 
also for the testing of educational 
software. 

Satellite services 

for individuals? 

Geostar Corp of Princeton, NJ, 
proposes a satellite-communi- 
cations system that would permit 
persons to send messages via sat- 
ellite, using devices no bigger than 
pocket pagers. The system will lo- 
cate the exact position of the sen- 
der, and handle messages of up to 
36 characters. 

In its application to the FCC. 
Geostar states that a person con- 
fronted by a mugger could press a 
single button on his communicator. 
That would send out a signal that 
would go to three satellites in geo- 
stationary orbit over the Equator, 
and from them back to a computer 
on Earth. The computer would de- 
termine instantly the exact location 
of the sender by noting the differ- 
ence in the time it takes for signals 
to reach the computer from the dif- 
ferent satellites. It would then 
notify the nearest police car or sta- 
tion. 

The system would also be valu- 
able to hunters and others lost in 
the woods, and would be of great 
value to trucking companies, who 



would make large savings if they 
could determine the location of — 
and communicate with — their 
trucks at all times. 

The proposal has not found 
favor in all quarters. The cellular 
radio services — some of whose 
alloted frequencies Geostar pro- 
poses to use— are particularly un- 
happy. AT&T and Motorola Inc., 
both of whom are heavily involved 
in cellular radio, have opposed 
plans of Geostar s type, stating 
that such systems would waste fre- 
quencies in serving remote areas; 
such frequencies could be used 
better in urban areas. 

FM car radio supplies 
traffic information to drivers 

Blaupunkt Car Radio Division 
has initiated its Automatic Radio 
Information (ARI) system in the 
New York metropolitan area. De- 
signed to improve and speed up 
traffic flow, ARI gives timely traffic 
information to motorists via a 
special FM broadcast signal. 




THE AREAS COVERED BY ARI, each 
with automobile traffic reports for its 
own zone, around New York City. 
Zone 2 is covered by WALK-FM. 
Zone 3 by WNEW-FM, Zone 4 by 
WVNJ-FM, and Zone 5 by WZFM. ARI 
follows television practice (there is 
no Zone 1). 

Four stations in the New York 
area broadcast signals that acti- 
vate special car radios to draw traf- 
fic reports for their zones to the 
driver's attention. With the com- 
muters ARI-equipped FM radio 
tuned on and tuned to his zone's 
ARI station, the traffic reports he 
needs will be boosted in volume to 
stand out over the regular pro- 
gramming. The station will come in 
loud and clear even if volume is 
low, or a cassette is playing. 

Drivers in Nassau and Suffolk 
counties will get their ARI traffic 
reports from WALK-FM on Long 
Island; WNEW-FM serves New 
York City; residents of New Jersey 
will tune their ARI-equipped radios 
continued on page 8 
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2213/2215/2235 

DUAL TRACE OSCILLOSCOPES 



THE ANSWER 
BY ANY MEASURE 



Now 60 MHz or 100 MHzTek quality 
is just a free phone call away! 







Tek has expanded its 
best-selling 2200 scope line 
up to 100 MHz. And brought 
it all as close as your 
phone. Tek's revolutionary, 
reduced-component architec- 
ture brings unprecedented 
quality, reliability and afford- 
abilitytothe60MHz2213 
and 2215, and now, the 
100 MHz 2235. 

All three of these lightweight 
(13.5 lb.) scopes feature 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre- 
hensive 3-year warranty*. . . 
probes ... and expert advice. 
One free call gets it all! You 
can order, or obtain literature, 
through the Tek National 





2213 


2215 


2235 


Bandwidth 


60 MHz 


60 MHz 


100 MHz 


No. of Channels 


2 


2 


2 + Trigger View 


Alternate Sweep 


— 


Yes 


Yes 


VerVTrig B/W Limit 


— 


— 


Yes— 20 MHz 


Single Sweep 


— 


— 


Yes 


Accuracy: Vert/Horz 


3% 


3% 


2% 


Delay Jitter 


1:5,000 


1:10.000 


1:20,000 


Trigg erg Sensitivity 


0.4 div at 2 MHz 


0.4 div at 2 MHz 


0.3 div at 10 MHz 


Input B-C 


1Mfl-30pf 


1 Mil -30pf 


1Mfl-20pf 


Variable Holdoff 


4:1 


4:1 


10:1 


Price 


S1200t 


$1450t 


$19501 



Marketing Center. Technical 
personnel, expert in scope 
applications, will answer your 
questions and expedite deliv- 
ery. Direct orders include 
operating and service man- 
uals, two 10X probes, 15-day 
return policy, and worldwide 
service back-up. 



Order toll-free: 

1-800-426-2200 
Ext. 26 

In Oregon call collect: 
(503) 627-9000 Ext. 26 

tftice F.O B. BeaYarion. OR. 
"3-year warranty includes CRT and applies to 2000 
family oscilloscopes puichased after lii,'83. 
Scopes are UL Listed, CSA and VQE approved. 
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to WVNJ-FM in Newark, and the 
northern suburbs are served by 
WZFM. 

Only FM car radios with built-in 
ARI decoders will respond to the 
control signal (that will cause the 
volume of the station to be in- 
creased). At present, those radios 
are available exclusively from 
Blaupunkt, who plans, however, to 
license the technology, as has 
already been done in Europe. 
{West Germany has been covered 
nationwide since 1974. P. 47, R-E 
March 1982.) 



Thyristor turns on 
bigger thyristor 

Scientists of the General Electric 
Research Development center, 
Schenectady, NY, have developed 
a light-sensitive thyristor that will 



turn on larger power thyristors — 
normally activated by an electric 
signal — to convert them into light- 
triggered devices. 

In addition, the new device will 
be welcomed by the electric-utility 
industry, which uses thyristors to 
convert high-voltage AC into DC 
for long-distance transmission, 
and back again to AC for distribu- 
tion to consumers. The new device 
would be less expensive and more 
reliable than systems using elec- 
trical triggering. It would also im- 
prove immunity to electrical in- 
terference. 

GE's new light-triggered thyris- 
tor is supplied in a hermetically- 
sealed, ready-to-use package. 
That package is smaller than a 
stick of chewing gum, and has 
leads for anode and cathode as 
well as a standard coupling for an 
optical fiber from the light source. 




THE NEW LIGHT-SENSITIVE THYRISTOR, held above one of the powerthyris- 
tors It turns on by its developer, Dr. Victor A.K. Temple. Working something 
like a pilot light on a gas stove, It is activated by pulses of light, and emits 
pulses of electricity that operate the bigger thyristor to which it Is attached. 



International carriers 
need safeguarding 

Testifying before the Senate 
Subcommittee on Communi- 
cations, Eugene F. Murphy, Presi- 
dent ot RCA Communications, 
Inc., called for Congressional ac- 
tion to assure competing carriers 
of cost-based access to Intelsat 
facilities. 

Recent FCC action permits 
Comsat to serve end -users direct, 
putting it in direct competition with 
the international carriers. "If Com- 
sat is to act both as wholesaler and 
retailer," said Mr. Murphy, "legisla- 
tion must allow the other in- 
ternational carriers to compete 
with Comsat on a relatively equal 
footing." 

He went on to say that, because 
of AT&T's continuing monopoly of 
international voice commu- 
nications (which accounts for two- 
thirds of the total U.S. international 
communications market) AT&T's 
expansion into other markets 
should be accompanied by such 
safeguards as may be necessary 
to permit and insure full and fair 
competition. 

Any legislation regarding the 
use and resale of international 
communications circuits would 
have to take the concerns of our 
overseas operating partners into 
account, Mr, Murphy said. "The 
role of our overseas correspon- 
dents, without whose cooperation 
there cannot be effective in- 
ternational telecommunications 
service, is critical," 

Bankers get food tips 
from talking computer 

A talking computer was used to 
help bankers find a good place to 
eat while attending the American 
Bankers Association conference in 
Miami Beach last May. 

The computer, manufactured by 
Periphonics of Bohemia, NY, 
spoke by telephone to visitors who 
stopped at the Periphonics booth. 
Among the questions asked of the 
visitors were how much they 
wanted to spend, what kind of food 
they preferred, and what part of the 
town they'd like to eat in. 

The computer provided a print- 
out of restaurants to choose from 
that met specifications of each re- 
spondent. R-E 
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precision 



Excellence by Design 



BBC has been building multimeters and 
other instrumentation for European 
engineers and technicians (or over 7 
decades. And now, twelve advanced 
technology BBC meters with a complete 
line of accessories are available in the 
U.S. Prices range from under $50.00 to 
$595.00. No other manufacturer offers 
you comparable price and performance 
values. 

Forms that Foll ow Function 

To achieve a family of "hands free" 
instrumentation designed for heavy-duty 
use in a wide variety of environments, 
BBC relied on the industrial design skills 
of the Porsche Design Studios. You'll like 
the results. 

The unique folding design lets you adjust 
the viewing angle. Extra large LCD 
displays make the meters easy to read. 
The exclusive function and range switch is 
logically laid out. And the folding meters 
even turn off automatically when you 
close the case. 



Ac curacy Where it Counts 

Precision is a tradition at BBC. The ZVi 
digit folding models feature 0.1% basic dc 
accuracy. For higher precision 
measurements, the model MA 5D delivers 
0.05°/o basic dc accuracy and 30,000 
counts. 

Precision values 

Some of the best news about BBC meters 
is that you can get them for less than 
you've been paying for old technology 
meters. They are built to the world's 
highest safety standards, VDE/DIN, and 
are backed by one of the strongest 
warrantees in the industry. 

Local Availability 

BBC has worked hard to make these 
meters available through leading U.S. 
distributors and representatives. There is 
an outlet close to you. And, if your 
instrumentation supplier doesn't carry 
BBC yet, we'll gladly tell you who does. 
Call toll free: 1-800-821-6327. 
(In CO, 303-469-5231) 
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BBC-METRAWATT/GOERZ 
6901 W.117th Avenue 
Broomfield, CO 80020 
Telex 45-4540 
(303) 469-5231 

n Send me 
information on 
BBC meters. 

□ I'd like to 
be on your 
mail list. 
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Engineering Excellence in Test and Measurement 
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SATELLITE/TELETEXT NEWS 



GARY ARLEN 
CONTRIBUTING EDITOR 



LOWER PRICES, 
MORE DISHES 



Trend-watchers at the Consumer Electronics Show got an eyefull when it came to satellite 
systems. The show featured the most impressive display yet of home equipment, including 
more than four dozen dishes. Also noticeable was the continuing decline in prices, with many 
systems priced in the $1400 to $1700 range, and most now under $2000. A few systems 
came in just under $1000 (such as the Galaxy Video system, which features a 7-foot dish). 
Among the trends seen at CES was a move toward smaller antennas, with some experts 
predicting that two-meter dishes will become commonplace for home reception of C-band 
satellite signals in the next few years. 

The impending arrival of DBS is on many experts' minds — as is how Ku-band DBS will 
compare to existing C-band service. Although DBS has been touted as a low-priced service 
(under $500 for reception equipment), some are now predicting that the price may actually be 
closer to $1500 per site. That would mean conventional satellite service would have a better 
"cost-per-channel" than DBS — a conclusion that is reached when you compare the three to 
five channels proposed for DBS to the two dozen or so signals available on current satellites. 

There was also speculation at CES that the Japanese are ready to unveil their home 
satellite-equipment, probably for DBS service. (As we've reported in the past, Sony and other 
major Japanese manufacturers are working with NHK and other TV broadcasters to develop 
new satellite facilities for home reception.) 

Another indicator that home satellite-service has come of age is that the business is being 
analyzed and studied. One company reported a tripling of its business from 1 981 to 1 982, with 
expectations that home-dish users would triple again this year. Channel Master, a major 
equipment supplier, revealed its research findings that showed, among other things, that 90% 
of home satellite-users live in small towns or rural areas and that about 40% of dish-owners 
also have a videocassette recorder (about ten times the national average for VCR use). 

Quite a variety of ancillary satellite equipment was also introduced at the CES. Among the 
add-on products were a receiver made by Intersat that features a two-year programmable 
memory, and an antenna-control unit that will allow a dish to cover up to 50 birds. (That, by the 
way, is far mora than will be in place over North America in the foreseeable future.) 
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DIRECT-TO- 

THEATRE 

MOVIES 



Sat-Trol, an actuator and control system for satellite earth stations, includes "touch-label" 
switches with selectable fast and slow travel rates for pinpoint location of satellites. The new 
$400 unit was developed by Burr Engineering, of Battle Creek, Ml, and features a self- 
contained power supply and "over-travel" protection to prevent a dish from going beyond the 
signal reach of a bird. 

Satellite Television Corp. will test "multiplexed analog components," a system created by 
England's Independent Broadcast Authority to increase video resolution on the direct broad- 
cast satellite service it is developing. The MAC technique transmits luminance and chromi- 
nance in time succession rather than simultaneously, a process that may improve definition of 
video images compared to the current NTSC technique. Satellite Television Corp. has not 
committed to using the system, nor has it made any other specific plans for high-definition 
video on its DBS signal. 

Antenna Technology Corp. now offers a Tri-Sat dish that allows the signals from three 
adjacent satellites to be received simultaneously. The four-meter version costs $1 390 and a 
five-meter version sells for just under $6400. The Las Vegas-based company already offers 
other multi-beam dishes in sizes ranging from three to seven meters. 

ABC Radio has started digital transmissions via Satcom I, and the network hopes to have 
all 1850 of its radio affiliates on satellite by the end of the year. CBS, RKO and NBC also plan 
to inaugurate digital-audio networks via satellite this year. 

Di re ct-to-th eater video is being considered by several companies. Greater StarUnk wants to 
use the 1 4/1 2 GHz band on the upcoming SpaceNet bird (to be launched by Southern Pacific 
Satellite Co.) to send high-definition TV to movie theaters for display on a 40- x 1 00-foot 
screen. Several movie studios have expressed interest in the project, which is several years 
away. In another development, United States Satellite Systems plans to test a similar HDTV 
transmission, beaming signals to about 50 video centers around the country. USSS may use 
local facilities operated by the Campus Entertainment Network. 






We got bigger because 
we're better. 
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Now we're better 
because we're bigger. 




Year in and year out, Zenith's remanufacturing 
business gets bigger and bigger. And 1983 
appears to be no exception. 

That is why we are forecasting our re- 
manufacturing business this year to be bigger 
than last year. Our remanufacturing business 
next year to be bigger than this year. And 
our remanufacturing business in the foreseeable 
future to be bigger and better each 
succeeding year. 

But it's one thing to forecast and quite 
another to increase production year after year. 
That's why we at Zenith are thinking in terms 
of larger facilities and newer techniques in 
remanufacturing to meet the demand of the 
marketplace. 

You should be as ready, willing and eager to 
look into the future as we have and, having seen 
the kind of growth we anticipate, position your- 
self as we have to meet and capitalize on it. 

Right now you should be in the habit of 
purchasing a Zenith repaired and reconditioned 
replacement at your participating Zenith 
distributor's — with an exchange allowance in 
most instances —for every tired and worn-out 
module, tuner, channel selector and sub- 
assembly you remove from a Zenith TV 

Exchanging with your Zenith distributor 
is the one sure way to receive a genuine Zenith 
replacement part repaired, reconditioned and 
serviced for reliability by people as knowledge- 
able as those who made the original. And also 
a replacement updated to incorporate the latest 
factory technical improvements. 

Make sure you are taking advantage of 

your participating Zenith 
distributor's exchange 
program. Call now and tell 
the Zenith Parts 
Manager we 
sent you! 



Zenith Radio Corporation/Service, Parts & Accessories Division 
11000 Seymour Avenue/Franklin Park, Illinois 60131 
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VIDEOGAMES 



Rolling your own 

DANNY GOODMAN, CONTRIBUTING EDITOR 



LAST MONTH, WE SAW HOW AN APPLH 

computer, a working knowledge of 6502 
microprocessor assembly-language, and 
a special development system can help 
you design your own games for the Atari 
2600 and 5200 systems. But for those 
who like to program their own games, 
there is another game system — and a darn 
good one at that — that has been open to 
user programming for years. And you 
don't need assembly language or a com- 
puter to get anywhere. I'm talking about 
the unit that started out as the Bally Pro- 
fessional Arcade, more recently known 
as the A strocade (shown in Fig. 1). 




FIG. i 



The system has had a long and check- 
ered career in the volatile videogame in- 
dustry. As we go to press, the future of 
Astrocade is unsure as they attempt to 
extricate themselves from Chapter XI. 
But that's not what this story is about. 

As a good many of the estimated 
120,000 Astrocade owners know, the 
Astrocade, in addition to playing some of 
the graphically and sonically best 
videogame cartridges ever, is program- 
mable in BASIC with the help of the 
BASIC language/cassette-interface adap- 
ter. In recent times, this accessory and 
well-prepared BASIC tutorial/reference 
manual has been included as standard 
equipment with the unit. 

The open access to the Astrocade has 
caused a closely knit and loyal following 
of A strocade enthusiasts to band together 
in users groups and in an open exchange 
of information via the major news pipe- 
line for Astrocaders called The Arcadian, 
a monthly newsletter published by Bob 
Fabris (3626 Morrie Dr., San Jose, CA 
95127). Each issue contains program list- 
ings and more advanced programming 
tips from experienced users like Andy 
Guevera. 

Andy has taken his interest in the 
Astrocade up to the assembly-language 
level (Z80 microprocessor). But in so do- 



ing, he left tracks for others to follow. He 
now produces a plug-in cartridge called 
the Machine Language Manager (The Bit 
Fiddlers, P.O. Box 11023, San Diego, 
CA 921 1 1-0010), which guides the way 
for novice programmers. You'll still need 
to know Z80 machine language, but in the 
manual that comes with the cartridge, An- 
dy recommends some introductory 
books. Machine language allows you to 
program faster action within the limited 
built-in RAM of the Astrocade. But there 
is still plenty going on in BASIC. 

The 1 14-page Astrocade Sourcebook 
(635 Los Alamos Ave., Livermore, CA 
94450), produced semi-annually by 
Richard Houser, lists practically every 
one of the hundreds of third-party pro- 
grams available — a large percentage of 
them in BASIC on cassette. Most of these 
tapes have been designed by dedicated 
hobbyists with a love for the capabilities 
of the Astrocade system. Every once in a 
while, one of these hobbyists finds a pro- 
gramming specialty. 

George Moses, for example, has un- 
locked the secrets to the three-voice mus- 
ic synthesizer of the Astrocade. His com- 
pany (George Moses Co., P.O. Box 686, 
Brighton, MI 48116) offers several cas- 
settes of straight music (Scott Joplin rags, 
Christmas carols, Bach, and more) play- 
able through the console's synthesizer. 
For the musically creative, he also has a 
music-assembler program to let you try 
your hand at it. 

George, by the way, produced the con- 
tinuously running musical score for one 
of the first third- party game cartridges for 
the Astrocade, a family-oriented game 
called Treasure Cove by Spectre Systems 
(Box 1741 Dearborn, MI 48121). Bret 
Bilbrey, one of the principals at Spectre 
was attracted to the Bally system back in 
1977 (in the days of theFairchild Channel 
F and dedicated Atari videogames) be- 
cause he could do things with the BASIC 
cartridge that no other videogame could 
let him do. Since then, Bret and a few 
others have turned what was a hobby in- 
terest into a career, designing games for 
the Astrocade. 

With the right system, imagination, 
and a strong desire to master the technical 
side of programming in BASIC or (pre- 
ferably) machine language, rolling your 
own videogames is certainly within 
almost everyone's reach. 



Fox Video Games' Flash 
Gordon for Atari 2600 
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Fox Video Games Flash Gordon 
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I'd hate to be in the shoes of the 
videogame designer who steps into the 
boss' office to receive an order to develop 
a game around a popular theme. It can't 
be easy to force a game to fit a particular 
mold. That's what 1 expected to find 
when I plugged Fox Video Game's Flash 
Cordon cartridge into my 2600 console. 
But after playing the game for a while 
(and being a Flash Gordon fan), I got the 
impression that somebody came up with a 
space game, and Fox simply pulled 
"Flash Gordon" out of its list of space 
movie titles. 

The screen is divided into two main 
game-action areas. The top half is where 
the prime action is located — your rocket 
ship, targets, and stranded spacemen you 
can rescue. In the lower half is an aerial 
map of tunnels through which your rocket 
ship travels. Your goal is to clear each 
tunnel level of hatching pods and the 
spider warriors they produce. Two 
amorphous alien fields, called 
Disrupters, pursue your every step, trying 
continued on page 14 
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* AC/DC powered * 2m Vt Vertical sensitivity* 
(Video) sync filter* 3 1 /4" internal graticule,, high 
I brightness CRT »j X-Y djsplay mdde • Add/Stjb 
mode* with ch-2 invert- • Automatic! and triggered 
;time base •Trace rotation adjustable from frohtr- 
panel • Internal rechargeable pak included • 



Lightweight 12.1 ibs with battery • Small size 
(4.4" x8#"x1T.7") 

SPECIFICATIONS 



■Vertical. System. CH^ A and CH. B-- Deflection Factor, 2mv/div--- 
HOv/div, 12 steps • Frequency Response, DC-15MHz(-3dB) • 
rRisetime, 24 ng • Maximum input Voltage, 300 V (DC ■+ AC 
peak) • Input Impedance, 1MH ± 5', 20pF ±3pF • Display 
Modes,CH-A, CH-B, DUAL, ADD, CHOP ■ Internal Horizontal 
System (Sweep Operation) • Deflection Factor, 0.5fts/div. - 
0.5s"div"[±5%7; 19 steps * Magnification, 5x ad ranges • Trigger 
System_ - Sources, JNT, „CH-A JMBJ^L^toortes^UIQ,_ 



FORMAL • Sensitivity, INT: 1 Div on more, 
.filing, DC, TV SYNC \ i—X. | L_ 



r.» Modes, * 



Cou- 

I 



EZ6200SCQ95 EZ6100 3QQ95 

reg.$t10. *!** • reg.$148-; — Uw - 

EZ6220$7Q95 EZ6110 SQQ95 

reg;$130: I[5i reg. $168; 33 

• Autoranging on volts and ohms 
•Self-cqjntalned 10 Amp AC/DC ranges (EZ-6110 



& 6220) 
■ Low power ohm ranges- 



-applied voltage sOJ 



• Continuity buzzer (EZ6100 & 6110), 5 settings 

• Range hold (EZ6T00& 6110) 

• Large 3V: digit LCD display 



• 300 hours continuous operation 



SPECIFICATIONS 

DC Vails: !O0 mV. 2 V. 20 V. 200 V. 1 000 V 

AC-Volle; .- .. -4V, 20-V, 200 V, 600 V. 
Ohms: 200. 2 K. 20 : K, 200 K. 2000 K 

Low power 0hms:2K.2aK, 200 K. 2000 K 

ACDC-AmiJS: 20 mA; 200 mA (E2>61 00) 

20 rrAj 200 mA, 10 A (EZ-6110) 

zoo.mft.lEZifiaoQI 



Dimensions' 
-Weighl:- 



200 mA, 10A (EZ-62201 
9rhJx 3.4" w. |t 1.1ft 



8.8QZ4-- 



S3 



YEAR 



WARRANTY 



A W SPERRY INSTRUMENTS INC. 



YEAR PARTS AND LABOR WARRANTY ON OSCILLOSCOPES, 



Continuity Test Buzzer. 
Dro p-proof 



3% Digit 




AC/DC Multimeter- 
Model DP316 



Of 




Handheld Pushbutton Digital 
Multimeter— Model DM3010 






THE TEST EQUIPMENT SPECIALISTS 




_L 



VIDEOGAMES 



continued from page 12 



to enshroud your ship in deadly debris. 
Every time you successfully shoot five 
spider warriors from a hatching pod, you 
have the added power of a temporary 
shield. Floating through the tunnels at 
random are your fellow spacemen whom 
you must pick up by touching them with 
your ship. 

Hatching pods are distributed 
unequally through the maze of tunnels. 
When they are grouped together, there is 
a likelihood that the sluggish Disrupters 
will catch up to you. Unless your shields 
are intact while you escape from the 
Disrupter's field, you'll have a tough 
battle on your hands trying to survive the 
onslaught of debris. Occasionally, 
however, a Disrupter Generator flies 
across the screen. If you can shoot one, 
the Disrupter is stalled momentarily, 
giving you a head start away from it. 

The joystick control in this game is a bit 
odd at first. When you want to move your 
rocket ship to the left on the tunnel map, 
for example, the rocket ship on the screen 
glides toward the left margin. But if a 
spaceman comes into view on the right, 
and you push your joystick to the right, 
your blip on the map immediately 
reverses direction while your rocket ship 
slowly glides over to the right of the 
screen. I suppose that it is the two speeds 
(instant on the lower map, gradual on the 
top screen) that makes it feel awkward. 
I'm sure it was designed that way, too, so 
that the lure of the spacemen would 
perhaps draw you backwards toward an 
oncoming Disrupter. 

But after being tricked into retrieving 
spacemen for bonus points a few times, 
only to be annihilated by a disrupter, you 
lose interest in rescuing spacemen. Even 
though you're passing up extra bonus 
points, you'll gather more points in the 
long run if you simply ignore the men and 
go after the next hatching pod as planned. 
That takes away from the urgency of 
rescuing spacemen. If the game play 
required you to pick up spacemen by 
penalizing you if you didn't, then you'd 
have a more interesting game on your 
hands. 

But with the same screen images 
reappearing wave after wave, the game 
doesn't hold interest for long. That's true 
even though the waves rapidly become 
more difficult. There is little in the way of 
discovery in this cartridge — it becomes a 



simple durability contest from the first 
wave. 

And if this game action has some 
connection with Flash Gordon, it eludes 
me. At least there should be some 
reference to Ming, Dale, and Dr. 
Zarkhov. 



Coleco Donkey Kong 
Junior for Colecovision 
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If you have ever followed the exploits 
of Mario and his efforts to rescue his girl 
from the clutches of the fierce Donkey 
Kong, then you'll better understand the 
story behind Donkey Kong Junior, 
another stunning arcade translation by 
Coleco for their Colecovision system. 

The story goes that Mario finally 
captured Kong. Now the tables are 
turned. Mario is the bad guy, as jailor of 
Kong. Kong's pint-sized protege, Kong 
Junior, is on the trail of his father, trying 
to reach the key that unlocks cages and 
chains. 

With the typical Colecovision 
high-resolution graphics, Junior is 
certainly one of the cutest games 
available for a home videogame, yet the 
cuteness doesn't get in the way of 



sincerely challenging game play. 

The game features three completely 
different game screens, each with its own 
particular challenge. The first screen 
makes Junior swing from vine to vine 
while eluding the harmful Snapjaws (they 
like to climb vines at random). Swinging 
Junior from vine to vine is accomplished 
by moving the joystick to one side, unless 
he needs to leap from a platform to a vine, 
in which case you need to use a side 
action-button to make him jump. 

On to the second screen, which has 
Kong's cage chained down. Junior must 
swing to six dangling chains. As he 
pushes each lock to the platform, the 
chain holding the cage is released. All six 
locks need to be pushed to the top while 
avoiding both Snapjaws and flying 
Nitpicker birds. 

The third screen is a repetition of the 
first screen, but the fourth screen features 
a unique jump board (a precisely timed 
bounce buys Junior some extra time and 
bonus points), moving platforms and 
chains, and egg-dropping Stookybirds, 
which Junior must swing amidst on his 
way to the key for dad's cage. 

I find the game graphically interesting 
for longer periods than the 
excellent-looking Donkey Kong. For 
instance, the graphic depiction of this 
little diapered chimp character swinging 
from vine to vine is clever. 

Each screen has its own background 
music or sound, and the tune played at the 
end of a successful screen is catchy. 
Moreover, as Junior makes his way 
through a screen, the sound he makes is 
belie vably ape like. 

I wasn't sure whether the greater ease 
of attaining higher levels was a result of 
playing so many dozens of hours of 
Donkey Kong or whether it was because 
Junior is actually a little easier to control. 
It may just be that I have become 
accustomed to Colecovision 's controllers 
and response-time characteristics. But 
whatever the reason, you will probably 
find that you can progress through at least 
one shot at all the screens within a couple 
of hours of dedicated piay. 

Unlike most spin offs (Ms. Pac-Man, 
most noticeably), Donkey Kong Junior is 
a far differently playing game from its 
predecessor. It's different enough to 
warrant placing Junior high on your "to 
buy" list for the Colecovision. H-E 
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temperature. 

New from Keithley. TRMS DM M and 
Digital Thermometer all-in-one. 

It's two-for-one to give you one less tool to worry about when you're fighting electronic and 
temperature dragons both. And both for the price of a TRMS DMM alone. It's the only 
combination DMM and digital thermometer to give you all the features listed here and our 
one-hand, no-mistake rotary thumb wheels. All backed by Keithley 's 30-year reputation for 
lab accuracy, Keithley DMMs and thermometers. The Dragon Slayers. 



KEITHLEY 



Write Tom Hayden for your free, f rameable 9x12" dragon poster. Keithley Instruments, Inc., 28775 Aurora Road, Cleveland. Ohio 44139 
Phone 216-248-0400. Telax: 98-5469. 



132 Features 
DMM 

• Full range and function 

■ True RMS 

• 0.25% DCV accuracy 
THERMOMETER 

• Fast response 

■ Thermocouple-based 
(TypeK) 

• Integrated TC connector 
— requires no adapter 

• Choice of °F or 
°C models 

*0°to2000°F,1370°C 
•$199°C($209°F 



Prices USA only 
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Wouldn't you like to hove a 

new skill you could call your own? 

learn TV, audio, and video servicing 

with at-home training from NRI. 
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You can learn to service and 
repair TVs, stereos, electronic 
musical instruments and ampli- 
fiers, car and portable radios, 
record and tape decks, vid cocas - 
sette recorders and disc players, 
almost any kind of electronic 
equipment on the market. And 
you can learn to do it at home, 
in your spare time, without quit- 
ting your job or wasting time 
and gasoline on night school. 
NR1 will train you, as it has over 
a million and a quarter others, 
with effective methods proven 
over 69 successful years. 

Hands-On Training 

NRI training is practical train- 
ing all the way. Throughout your 
course, you'll perform hands-on 
experience projects that make 
theory come to life and give you 
real understanding. 

Includes Both 25" TV 

And VCR, Plus DMM 

And More 

As part of your training, you'll 
build your own 25" Heath/ 
Zenith color TV, a state-of-the- 
art unit with infrared remote 
tuning, programmable channel 
selection, and the incredible 
space phone for remote calling. 
You also get a front-loading , 
remote-controlled videocassette 
recorder to play your video- 
taped lessons and learn about 
servicing this complex instru- 
ment. 





Practical training on a real state-of-the-art TV, 
VCR or stereo, using professional equipment 

You'll learn troubleshooting 
techniques using a professional 
3 l /2-digit digital multimeter. 
You'll use it when assembling 
your TV to check demonstration 
circuits you build on the NRI 
Discovery Lab, and in your pro- 
fessional work. It's the equip- 
ment and training you need for 
success. 

Exclusive NRI Training 
On Videotape 

In addition to profusely illus- 
trated lessons, you get NRI Ac- 
tion Videocassettes . . . video- 
taped tessons that show you 
graphic presentations of elec- 
tronic systems, vivid closeups of 
servicing techniques and profes- 
sional "shortcuts" to study and 
replay as often as you want. 

Training For Success 

NRI not only prepares you to 
become a top technician, we get 
you ready for independence. 
NRI Video/Audio servicing gives 
you a great new way to earn 



extra money doing part-time 
servicing for appliance and de- 
partment stores — building a 
good-paying, new career with an 
electronics firm ... or even 
starting your own business. You 
can start small, even part-time in 
your basement or garage, make 
the most of your opportunities 
to grow into a successful busi- 
nessman. 

Free Catalog . . . Mail 
Card Today 

Send the postage-paid card for 
our free 104-page color catalog 
describing our courses in full, 
showing all equipment, lesson 
outlines, and career opportuni- 
ties. It also shows other exciting 
courses like Microcomputers, 
Electronics Design, Industrial 
Electronics, Digital Electronics, 
and more. Mail the postage-paid 
card today for your copy And 
£&\ see how you can make 
M *,J m^— the most 




of your talent. If card has been 
removed, please write to: 

NRI Schools of 
Electronics 

McGraw-Hill Continuing 
£~'t 1P7 Education Center 

I 3939 Wisconsin Avenue 
Washington, DC 20016 

We'll give you tomorrow. 
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LETTERS 



Address your comments to: Letters, Radio-Electronics, 

200 Park Avenue South, New York, NY 10003 



NONVOLATILE-MEMORY NOTES 
When reading my article on the 8K nonvol- 
atile memory expansion for the Timex/ 
Sinclair computers (Radio-Electronics, July 
1 983) 1 noticed an error that potentially could 
confuse some readers. The memory map 
in Fig. 1 says that the "System variable 
'D_File' can appear ..." There are two things 
wrong with that. First, it's not the variable 
D_File but rather the actual display file that is 
echoed in the 48K to 64K region. Second, 
how do 64 K RAM packs work then? Since an 
op-code fetch cannot be made with A1 5 high, 
simply gating A15 with M1 through an and 
gate for the upper 32K will prevent a clash 
between the echo of the display file and any 
data stored in the 48K to 64K region. 

In Fig. 7, the parts- placement diagram, 

capacitor C3 is missing. It should be installed 

from the empty pad at R5 to the pad directly 

below it. 

One further note: The RAM board is com- 



patible with the new Timex/Sinclair 1500, but 

not with the Spectrum or the Timex'Sinclair 

2000. 

PAUL W, W. HUNTER 

HELP NEEDED 

I need some help in locating some informa- 
tion. Back in 1968, I built a Delco -de signed 
160-watt stereo amplifier from one of their 
application notes. Instead of using the Delco- 
designed pre-amp, I used a design from a 
G.E. transistor manual. After I had built it, I 
encountered some personal problems and 
had to shelve the whole unit. Unfortunately, 
all my design layouts and schematics got lost, 
and the unit is just collecting dust. 

Now, my problem is this: I have just re- 
ceived the application note from Delco. What 
I need now is some information on the pre- 
amp and its power supply. I've tried the ii- 
brary,.but they do not have the manual; and I 
don't know how to get in touch with G.E. even 



to see if the manual is still available. Could 
any of your readers help me? 

The pre-amp uses 3 2N508A transistors 
per channel, 1 volume control, 2 tone con- 
trols, has a phono (RIAA) input, and tuner 
input with a future tape input. The circuit is 
supplied with - 22 volts and is shielded from 
the main amplifier. The power supply delivers 
-44 volts, using 4 1N91 diodes with 2 1N91 
diodes for regulation along with 3 1 500-^iF 
50 -volt capacitors. 

I would appreciate any information anyone 
can send me on the pre-amp. 
B.E. BROSKI 
5912 West Clinton, 
Cleveland, OH 44102 

DRIVERS' BEHAVIOR 

In the March 1983 issue of Radio- 
Electronics, Mr. Kolasinski tells about his 
attempt to check on drivers' behavior by 
motoring at the speed limit and observing 
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GET IBM-PC Capacity at a Fraction of IBM'S Price! 



New HETR0NJCS 16 Bil EXPLORER BflPC KM 



Starts at Just 



It's true! Ho* you can enjoy the power al ihe 

Intel fl DBS -Ihe same microprocessor which 

I powers Ihe IBM-PC— and run any program com- 

1 piled lot Ihe IBM-PC starling al only 5399. 9& - 

I Take this easy, low cost way la learn 16-bit 
technology! Two-beard system features: 

1. 8089 molher hoard will? 5 -slot expansion 
bus; accepts any hardware designed lor 
IBM PC: and 

2. 64K memory board, expandable Id Z56K; 
wilh IBM compatible RS232 enromunica- 
cations pan. 

, Any disk -opera Img system which works on ihe 

: IBM will work directly on Ihe ixPLQflFH M-FC. 

I and all programs compiled lor Ihe IBM will run 

I and, 

| The syiiem monitor H0H included in Ihe Slartei 

■ system features a user-friendly operating system 
I lhal allows easy program generation and debug 
gmg. The commands, include display /'modify 
memory, ..display/modily registers. ..input/output 
I daia to 1 parts. ..btoelr moves... single-step 
I trace mode, .go. 1 run wilh optional breakpoint 
I and register reports... cassette load/save wilh File 
I labels,. .plus a complete system lest program 
I that tests and reports condition ol ADM RAM, 
I catsetle interlace, hmer, DMA controller, mler- 
I mpi controller, and Ihe communications port, 
' These issi programs not only allow easy debug- 
I gmg at soltware but they serve as hardware and 
' software learning tools. 

| The EXPLOBEB 08 PC STAHTEH KIT includes a 
i mother hoard, memory, r/C board, al components 
I needed, sockets lor tC"s used, one £2 -dm bui 
| connector and complete assemhlyJtest instnic 
lions. All you need is a soldering iron, solder, a 
power supply, and a standard H5232 Icrminal 
(Netronics has 2 low-cost ones to choose from). 
Explorer ae PC Starter Kit $339.95 
+ 10.00 pAi 
□ (wired A tested, add S10Q 00> 
O Extra 6Z-pJn connectors at S4. 25 ea. 

- 1 OOpAi. 
Use your own terminal with the EXPLOftER 6BPC 
or, il you plan to expand il to be Fully EBM com. 
patible, we offer our IBM compatible keyboard 
and an IBM compatible color graphics board 
(only available w ired and tested). 



■-, 



stv 



Jtlfi 



P Special IBM compatible system: with key- 
board, color graphics board, floppy disk 
:nn:rollnr. b"4K RAM, cabinet, standard 

power supply and a single SV (loppy drive... 

S1899.95 - 25.00 pii. 
IBM compatible hard disks, buill-in modern 
board, eprom burner, print butter system plus 
ndr* will be avaHante shortly. 



-Accepts All IBM Peripherals. 

DIBM compatible keyboard.. .5299-9 5 
+ 10.00 pari. 

G IBM compatible color board 5299. 95 

* HJODnii 
D Additional BOM required.. $35.00. 
Set your own pace! Invest and team, at the rate 
YOU want! Add to your EXPLORER 88 PC: 

Deluxe heavy-duty si Eel cabinet that houses 

either two 5«* Itoppies or a lift" hard disk 

with one tloopy. This cabinel features a 

brush-Finish front paid and a wood-grained 

sleeve. 

D EXPLORER SB PC Catnnel.-S199.95 
+ 10.00 pft. 

A heavy duty open Frame power supply 

with Fan that can be used In your own cabi 

net or installed into Ihe Netronics cabinet is 
a callable as MMK 
□ 10 amp power supply lor system + 2 nop 

pies ...$149.95 * E.Oflpfii 
CAs above -1- enlra power lor 1 hard disk... 

$159.95 v 3.00 pii. 
GIBM compatible disk controller boafd. Con- 
trols Four 5Vi" floppy drives [wJ2 drive |i 

cable J. Available wired and tested only .... 

S250QO + B.OQp&i. 
P Monitors and BIOS source listings: available 

on either disk or hard copy al $35- 00- 

Please specily tormat and system required. 
OIHTEL 8086/8088 user manual ..$15.00 

- I.SOp&i. 
OTHE 8086 BOOK by HECTOR & ALEX... 

S 16 00 « 1.50 p4i. 

CALL TOLL FREE V800-243-7428 tor Charge Card Orders. 
In Conn. h call 203 354 §375. Corn, res. add sales tax. 

TO ORDER BY MAIL. CHECK BOXES FOR PRODUCTS DESIBEO AND MAIL ENTIRE AO 1 0: 

ISA NETRONICS R&D LTD. 

333 UcMield Rd .. New Millard. CT Q6776 



tlver 100 EXCLUSIVE Products and Kits- 
including the 'Speak Easy' universal voice 
synthesizer, a Diagnostic card with built-in 
logic probe for Ihe IBM-PC. terminals, moni- 
tors, the ELF and EXPLORER 85 computers, 
and much more, are described in our up- 
coming, catalog. It's yours FREE il you check 
here D 



f For Canadian orders! 
!; please double the amount j 
,of pii shown. IBM PC is al 
,j registered trademark ol| 
'" A Corporation. 




D Amount enclosed 
Accl. No. 

Signature 

PB INT NAME 
Address 



Charge my G VISA 
Exp. Date 



O MASTERCARD 



. City 



Stale 



-Zip- 
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MOVING? 

Don't miss a 
single copy of 
R a d i o - E I e c - 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 



ATTACH 
LABEL 
HERE 



(please print) 



address 



city 



slate 



zip code 



Malt to: Radio-Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 
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MONEY SAVING SALES SPECIALS 



TELEPHONES 



CORDLESS TELEPHONE- CLOCK RADIO 

11995 



ea. MODEL RP-740S 

• For inside or outside your house (up to 100 IL 

• Aulomalically recfals lasl letephotw number called 

• Mute button lor privacy. 

AM-FM ELECTRONIC DIGITAL CLOCK 
RADIO FEATURE: • Large LED lime display 

• H1-L0 dimmer swilch • Snooze alaim • Walnut 
slyling * Slide njle dial indicator. 



PORTABLE CORDLESS 
EXTENSION TELEPHONE 

* Exclusive clear call selector allows ophmine voce 
clarity wilhin Dperalion range 

89 95 .. 

MODEL CP205S 

• Portable Handset allows you to place or answer 
calls op lo 600 (eel Irom base unit . . . Inside or 
outside 



CORDLESS TELEPHONE 

88 00 .. 

MODEL CP-1 10S 

* Vule bullon on handsel allows ycu lo laft lo 
someone in room wilhoul party on line listening Id 
conversation. Refnole Retfiargeabilily • Works up lo 
600" leel Irom base unit 



CORDLESS SPEAKERPHONE 



149 



95 






MODEL CP130S 

• Speakerphone is built into base urlt Allows 
entire family to speak and listen wilhoul 
passing around the handsel You gel Hands 
Free Conversation • 9 Number Automatic 
Dialer • Lasl number redial • 2- Way 
intercom wilh Hold • Works Up 10 600' leel 

• Exclusive Clear Call Selector 



PAIR-O-PHONES: COMPLETE PHONE SYSTEM 



165 



00 



ea. MODEL CP-140S 

• 1 Cordless Telephone with memory I hat slores 
and automatically dials up IP numbers plus lasl 
number redial * 2-VVay intercom that allows paring 
Irom femole handsel and base plus hold • 1 - 
Standard Telephone with 10 loot cotd and RJ-1 1 
modular plug mule button and lasl number redial 
button • 1-Teleptane Wall Holster • I -Remote 
Charger. 
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CB RADIOS 
& ACCESSORIES 



SUPER HETERODYNE RADAR DETECTOR 

139 95 .. 



MODEL RD-40O0 



Dual Band Super Sensitivity/ Dual Alarm . . , 
Audible and Visual with exclusive SIGNAL 

ELIMINATES FALSE ALARMS • Responds to X and K band Speed radai frequencies. The only 

one approved by Ihe FCC, 



40-CHANNEL CB 2-WAY MINI-MOBILE RADIO 

OQ95 






'W 



MODEL 19XS 

' • Combinalion SquelcrvWCB Conlrol 

• ANL Swilch automatically reduces the 
tush-pitched noses • SfflF PWFt Meter 

• Ofl/Cn/Volume • PA 



TTTTTTTT 



AM CB RADIOS 



95 



119 

MODEL 29LTD 



"2^55 9 V * * * <r ^^^ 

I? u *i *iVi ij \$ 



"The Truckers Choice" wilh an mslan? 

emergency channel 9 swilch * Delivers 

maximum power oulput 100 per cenl mod^alirin and line receiver sensilivily. 

Fea lures SWF bridge and antenna warning indicator. 



SSB MOBILE 

179 95 

MODEL 148GTL 



Precision AM/SSB mobile unil for CB. Features: DynaMita Volume. CWOFF control. 
Squelch, RF gain, SWft CAL central Voice Lock. S/RF/CAL'SWR switch 
LSB/AM/USBtmode swilch switchable aulomalic noise limiting and noise blanking. 
CB/PA switch and mucti mote 



S.O.S. 40 CHANNEL EMERGENCY 2-WAY RADIO 

55 00 .. 

MODEL 39 LTD 

Needs no installation. Simpty plug into dgaretle 
lighter. Features a built-in microphone, LED channel 
display, emergency channel 9 indicator plug a host of 
others. 



i Masien Crarge MY Stale 

I VISA ■ COD residents aM 

I Money Order appopiiriie 
I ■ i hec* sales lax 



260 Motor Parkway, Hauppauge, NY. 11788 



COPs extra ■ 



a [-5- .• dtpKiu 



Abb FOB SHIPPING AND INSURANCE 



S25QOO 

S251C4I0 son on 

501 00 to 75000 

751 00 to lOObOC 
o«r 10DDDD 



S4S0 
SEiO 
35P 
1550 
1S00 



TOLL FREE 



KliTillffirannT:: 



in N.Y. State call 800-832-1446 
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Three New Simpson 
3 1 / 2 Digit DMMs! 

FOR THE MAN ON THE JOB . . . 

Professional-grade instruments have: continuity beeper, diode test, 
transient protection and double fusing. UL Recognized test leads and a 
full line of optional accessories. 

The 470tm is our new low-cost, full-function, hand-held DMM with 25 
ranges, 0.15% basic accuracy, thumbwheel knobs, and a 2-way fold- 
out stand. The 467E hand-portable DMM has 0.1% basic accuracy, 
peak hold, true RMS and 26 ranges. The 360 Series 3 digital VOM (with 
world famous 260® styling) has 0.1 basic accuracy, 28 ranges, bright 
LED display, rechargeable batteries. __ 

These 3 new DMMs will join the family of 29 other y *\IIJCj* n \. 
UL Listed Simpson Instruments . . available at lead- / \&5*-~$/^\ 

ing electrical/electronics distributors worldwide. 






SIMPSON ELECTRIC COMPANY 

A Katy Industries. Inc. Subsidiary 

853 Dundee Avenue, Elgin, IL 60120 

(312) 697-2260 

Telex 72-2416 

Cable SIMELCO 
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how many drivers passed him when the 
police weren't around. But his simple test is 
inherently faulty. 

Fact: Nobody also going at the speed limit 
can pass him or be passed by him. Two bod- 
ies going at the same speed in the same 
direction can only keep station with each 
other. And so, all exactly law-abiding citizens 
are eliminated from his count. In fact, the 
more closely other drivers match his speed, 
the less likely that he will encounter them. But 
the faster (or slower) they drive relative to Mr. 
Kolasinski, the more likely that he will 
observe them. Not exactly a fair test of driv- 
ers' general behavior, is it? 

That is not to say that he is wrong in think- 
ing that people do tend to speed when not in 
the presence of the police. Or that the aver- 
age speed is higher than the posted speed in 
most circumstances. It's just that he'll need a 
more objective test in order to satisfactorily 
prove his point. 

Some Purdue University studies suggest 
the majority of drivers move at a speed that 
they find comfortable and efficient, with only 
small regard for the posted speed. It is not 
their intent to break the law, but to get where 
they are going at a rate they perceive as safe 
and efficient, based on traffic, road con- 
ditions, and other factors. That speed is often 
marginally above the posted speed. Indeed, 
some communities set the posted speeds by 
observing general speeds in practice, and 
then posting a rate that agrees with (typically) 
85% of the drivers using that road. That's a 
pragmatic approach, which also guarantees 
a constant supply of "speeders."' 
BRUCE LOGAN 
South Bend, IN 

OOOOOPS 

I want to thank you for the excellent job of 
editi ng you did on my recent articles in Radio- 
Electron ics. The end results were simply 
beautiful! 

I did notice one error in each article, 
though, and those should really be pointed 
out to the readers. In the article, "Music Syn- 
thesizer IC's," (May 1983), on page 67, Fig. 
3, the control-voltage reject trim (R7) was 
altered from my original artwork. While it is 
shown in the article as a rheostat, it should 
actually be set up as a potentiometer, with 
one side going to +15 volts and the other 
side to -15 volts. So, break the rheotstat 
connection (on the left-hand side) from the 
wiper, and send it to - 1 5 volts. 

A more serious error occurs in the article, 
"How to Use Transconductance Operational 
Amplifiers" (July 1983), on page 57, Fig. 5. 
On my original artwork, R5 is shown as being 
15K, and that suitably restricts the current 
into the 3080. However, it is shown in the 
magazine as being 1 ,2K. That value is far too 
low, and will lead to excessive current flow 
that will destroy the chip! As stated in the text, 
that current should be restricted to a value 
between 0.5 jiA and 0,5 mA. With the 1 .2K 
resistor, the current will exceed 10mA! Ther- 
mal runaway is almost guaranteed. The solu- 
tion is simple : Change the value of resistor P.5 
to15K. 

I hope those corrections will save your 
readers some blown chips and blown tem- 
pers. Once again, let me say that I was very 
pleased with the fine way in which you pre- 
sented my articles. I feel very honored that 
Radio-Electronics picked them up. 
THOMAS HENRY 
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The First Shirt- Pocket TV 

With a PERFECT PICTURE! 

Less Than an inch Thick, weighs Less Than 12 Ounces 



The CASIO 
POCKET TV 




Slips into your shirt pocket 
or small purse. 



A whole new world of technology has made 
possible unbelievable picture quality on a TV 
set so compact it slips easily into your shirt- 
pocket. 

Technically, it's nematic liquid crystals 
and electroluminescence. From your view- 
point, it's a sharp, brilliant black-and-white 
picture on every commercial channel, 2 to 63. 

Outperforms Sony and Seiko 

We didn't say we have the only miniaturized 
TV set; we said ours has the only perfect 
picture. Sony has a set for ?50 more, and 
Seiko has one for $150 more, and in our 
opinion neither of them is within light-years of 
the picture quality ours has. Side by side, our 
set's picture, like our description, is absolutely 
clear. 

We've picked up signals 75 miles and more 
away from a station, because the built-in 
antenna really grabs the signal. If you're near an 
antenna connection, in ten seconds you can 
connect the Casio Pocket TV to that antenna. 

Watch and enjoy in complete privacy. We 
include an earphone jack Plug it in and the 
speaker is bypassed; only you will hear the 
sound, 

4 Way Power Supply System 

Three tiny AA batteries will power this TV for 
hours and hours (power consumption is only 
one watt). Or use the rechargeable battery- 
pack, and after viewing, plug it in the wall to 
recharge overnight. 

That isn't all. with an optional adapter you 
can plug the Casio Pocket TV into your car's 
cigarette lighter; it uses almost no power. 

Or, with the optional AC adapter, you can 
watch TV forever with your set plugged directly 
into a wall outlet 




h thick! 



Sunlight or Pitch Dark - No Difference 

Unlike old-fashioned conventional television 
sets that need a shadow-box in sunlight or a 
room light inside, the Casio Pocket TV delivers 
its perfect picture under any lighting 
conditions. 

The picture is strong and easy to see even on 
the brightest sandy beach with the sun glaring 
right into the set. And it's equally clear in the 
dark 

An LCD brightness control guarantees 
perfect picture quality no matter where you are, 

You Get Ail These 

As "standard equipment" with your Casio 
Pocket TV, you'll get — 

• test batteries (UM-3) 

• earphone 

• built-in VHF/UHF rod antenna 

• wire antenna 

• carrying strap and soft case 

If you want the rechargeable battery-pack, 
the cigarette-lighter power adapter, or the AC 
power adapter, they're optional extras, but they 
aren't expensive. 

You r Casio Poc ketTVnotonlywillbethetalk 
of the neighborhood; you'll be able to watch 
your favorite shows no matter where you are. 



WE ABSOLUTELY GUARANTEE! 

Use your Casio Pocket TV for up to 30 days, 
entirely at our risk. If for any reason you decide 
not to keep it return it for a 100% refund. 



THIS HAS TO BE THE ELECTRONIC 

ENGINEERING ACHIEVEMENT 

OF THE DECADE! 

The CASIO POCKET TV 
complete with test batteries, earphone, 
antenna, strap, and soft case $299.95 
two for $275 each 
Rechargeable Battery-Pack, $7.95 

Cigarette-lighter Power Adapter, $14.95 

AC Power Adapter, $14.95 

(+ $3.80 per total order for shipping) 

"Order" TOLL-FREE*" 

For fast delivery on credit card orders 
call toll-free 24 hours a day, 7 days a week; 

800443-0100 

Ask for Ext 111 

Or send check or money order. 

Please add indicated shipping cost 

The Casio Pocket TV 
is another electronic marvel from 

new horizons 

DeptRE-9, 5-31 50th Avenue 
Long Island City, NY 11 101 

e 1983 New Horizons 
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EQUIPMENT REPORTS 



Microbuffer in-Line Printer 
Buffer 
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A COMPUTER CAN RUN NO FASTER THAN 

its printer. While even the least ex- 
pensive, unsophisticated computer can 
process data at a nominal rate of 20,000 
characters per second (cps), the typical 



Practical Peripherals Microbuffer 



OVERALL 
PRICE 



EASE 

of use 



INSTRUCTION 
MANUAL 



PRICE/ 

/VALUE 




low cost daisy-wheel printer loafs along 
at 1 2 cps, while the average matrix printer 
speeds along at 80 cps. Translated into 
real time, it means your system is tied up 
for anywhere from 20 seconds to 2 mi- 



nutes when printing a standard double- 
spaced page of 250 words. A ten page 
report can easily tie up your system up- 
wards of 20 minutes, while a longer re- 
port would still be printing when you re- 
turned from an extended lunch. 

One of the most convenient ways to 
release your computer from the strings 
that tie it to the printer — and have the 
computer available for use even when 
printing a long report — is to use a Micro- 
buffer In-Line (Practical Peripherals, 
Inc., 3 1 245 La Bay a Drive, Westlake 
Village, CA 9 1 362) between your com- 
puter and your printer. 

Basically, the Microbuffer In-Line is a 
cabinet that houses 32K or 64K of RAM 
(user expandable to 258K) that sub- 
stitutes for the computer's RAM during a 
continued on page 28 
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New I A solid wood 

Work Center as efficient 

as your computer 

The Exeter, the complete computer Lvork center, and also a tall, handsome 
cabinet which conceals work clutter! Finished cabinet Is antique (dark) 
pine. 62"h x 32"w x 25% "d. Also available unfinished In kit form. 

• Fits most computers — • Pull-out shelves for computer 
IBM. Apple. TRS 80, etc. keyboard and printer 

• Paper tray below printer • Adjustable/removable shelf for CRT 

Call toll-free: 1-800-258-4720 

In New Hampshire: 1-8O0-552-O320 

Visa, MasterCard, American Express 



Only $499.% 



us shpg H 



Closed, it's a 
handsome armolre 



D 



Quality pine furniture for over 35 years 
Dept. REM . North Conway, N.H. 03860 

Please send the Exeter Computer Work Center. 
Enclosed Is $499.95 plus S5O.00 shipping. 
(Requires minor assembly) 



Please send the easy-to-bulld unfinished Exeter kit. 
Enclosed Is S349.95 plus S35.00 shipping. 



q 

[~| Please send free additional information 

Name (please print) 

Address 



City 



State 



Zip 
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The best 60MHz scope 
costs only $1150. 
It's from Kikusui. 




That's right. Only $1150 for Kikusui's top-of-the-line 5060 model oscilloscope. And we also have 
four other scopes for as low as $600 in our new 5000 Series, 

Not only that, we're offering a two year warranty on each of them, compared to other big 
name companies' limited one year warranties. 

When it comes to performance, our 5000 Series has the edge over the Tektronix 2200 Series 
in lab quality, chop frequency, and trigger view. Ours also have more display modes, higher 
acceleration for better brightness, and sharper focus for better resolution. 

Each scope in our 5000 Series is crafted so that it can be used for production, field service, 
consumer electronics servicing, or even personal use. The 5060 is a 60MHz scope with 3 chan- 
nels, eight traces, delayed sweep, delay line and alternate sweep, and priced at $1 100. Models 
5040 and 5041 are 40MHz, dual channel scopes, featuring peak-to-peak automatic trigger- 
ing, automatic focus control and a delay line. If you're interested in a 20MHz scope, we have 
our 5020 and 5021 models with features similar to our 40MHz scopes. Both the 5041 and 5021 
also have delayed sweep Prices at $920 for the 5041, $795 for the 5040, $690 for the 5021 
and $595 for the 5020. So, whatever model suits you best, you can't get a better scope for 
the money 

Of course, there's a reason we're able to offer these bargains and quality. We're one of the 
biggest manufacturers of scopes in the world, with over 30 years in the business. Another reason 
is KIK's nationwide network of lab quality maintenance facilities. 

Write us and we'll send complete specifications back to you, Or just take a little time to call 
us. It's a small price to pay to get big time quality and service. 



For sales and technical information 

call toll free 800-421 -5334 

(in Calif., Alaska, Hawaii 213-515-6432), 



Order Toll Free 
800-421-5334 



r^Kiktisui 



INTERNATIONAL CORR 



17819 Rgueroa Street 

Gardena, Calif. 90248 

TWX 910-346-7648 

•4^ In Canada call; Interfax Systems, Inc. 514-366-0392 



VISA* 



MasterCard. 



Subsidiary of Kikusui Eleclronics Corp . 3-1175 Shmmarufco-HjgQshi. Nakaharu^Ku. KCh*GSQk< CiV JOpan (0<J4M^ Qui 
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jvery budget 
PF; 



Ithere lsohe to match n earj y 
inp|ut impedance of 1 megohm with 50 
external and line; stope that's +TDr — 



Standard! features on all models include an 
,;ma^mulnin0OT^ 
seleGfable!rgfSati(pjle (4 x 5; -division-©f~0.'25^-eaGhf ; dual- power sources operating ^either internally from 
rechargable lead acJd_b.atteries orexternally from 115 VAC or 230 VAC (50-60 Hz) via plug-in transformer; 
handy size (2!. 9"H x6.4|W^8i 0"D) and wejghs just 3 lbs/ | | _ j [ ~ 






IDATA PRECISION 



m "f\f'Hli'iSlll\ 



SJ, , LfADER 



— Price do^sijiotj 



MH-titachi j0scillosicop«s featufe 






Probes $50. a pair when: purchased with 




scope. $10. shipping within continental U.S 



ear 



parts andjabor warranty 
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A FULtiilNE 
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^)SGItLlOSGOPES 



CALtrFOR 
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PRICES 
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INDUSTRIAL- 

TRANSISTOR. 

TESTER 



$19995 

HftjL&fSL. 



MODEL 
5208 
aw witk-HtfLS-Drive— 

JKotrkaJn^cJEcuii 
others won't 







Identifies all three train- 
sis tor leads: 



. 



I I 
■ .^Ddomjea.d connection 



Audibly and visually in- 
dicates ~G O OD transistor 
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Specialists 



AVAILABLE FOR IMMEDIATE DELIVERY 
Circle Reader Service 7 for more information 















800^22^ 
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26 WEST 46th STREET, NEW YORK. N.Y, 10036:212-730-7030 
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printing job. The input to the Mkrobuff- 
er's RAM comes from the computer's 
printer output connection; the Microbuff- 
er's output connects to the printer. When 
the computer is commanded to PRINT, it 
dumps what is to be printed from its RAM 
directly into ihe Micro-buffer's RAM at 
almost lightning speed. For example, a 
4000 word document dumps to the Micro- 
buffer in less that 3 seconds. 

If the number of bytes being dumped to 
the buffer is less than, or equal to, the 



capacity of the buffer, the computer itself 
is free and ready for use within seconds. If 
the length of the document exceeds the 
capacity of the buffer, the computer holds 
the remainder in its RAM. As the docu- 
ment prints, the data in the buffer slides 
forward, producing free RAM at the tail 
end. Eventually , the computer will dump 
into the free RAM. Then, the computer is 
free for use — as far as it is concerned, it is 
finished printing and ready for another 
job. The task of driving the printer is now 
controlled entirely by the Microbuffer. 

The word "controlled" is appropriate 
because the buffer is more than just a 
storage memory for driving the printer; it 
also determines the various ways in which 



NEW! 




Vector Electronic Company announces newly improved 

SLIT-N-WRAP® tools 

now also for 

30 gage wire 

but if you prefer— 

conventional wrap. 

Just change wrap bit, pull off wire bracket 
and make equally perfect wraps — 

BUT, consider these advantages of 
Siit-N-Wrap; 

# Speeds up non-automated wraps 
4 TIMES FASTER, 

9 Eliminates single wire 
loading. 

9 Lowers wrapost profile 
due to 'daisy-chain' 
in + out wiring. 

• No pre-stripping. 
No pre-measuring. 
No pre-cutting. 

^y Electronic counter sets 
▼ 3, 5, 7 turns or 'RUN 

V Quick change bits 
and sleeves. 

HOW SLIT-N-WRAP 
WORKS: 

Sharp cutter cuts 
insulation forming 
longitudinal slit. 
Insulation spreads 
to fit space 
between coils. 
See below. 



NEW! 

Milli-Ohm Probe 
checks contact 
integrity quickly, 
P210, S69.50. 



NEW! 

Stable Push-Pull 
Tension Regulator 
ends wire breaks; 
assures reliable gas- 
tight contacts per 
Mil-Std 1130B. 



PROBE PROVES RELIABILITY 



PI 84-6 hand turned tool, $34.00, includes bit and 75' of 30 gage Tefzel insulated 
wire. Bits also available to Slit- N- Wrap 28 g. Tefzol or 28 g. polyurethane wire or to 
CONVENTIONAL WRAP 26 g. to 30 g. Kyrtar on .025" sq. posts. Only Vector does 
all this with versatile quick change tools and accessories. Send for FREE CATALOG. 

r S, A- Imt'Dltt 



® PetMSfeffimticOwnpcmn 

INCORPORATE!, * ' 



patent*. 
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12460 Gladstone Avenue, Sylmar CA 9 1 342-0336: phone (213) 365-9661 
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the printer is driven. On the front panel 
are three membrane button switches 
labeled clear, copy, and pause, along 
with matching LED indicators to show 
the selected mode(s). The pause switch 
does exactly what its name implies: it 
pauses the output to the printer so that the 
user can make adjustment or alignment 
tests or anything else you can do when the 
printer drive is halted. The computer can 
dump to the buffer while the pause is set. 

The copy switch programs the Micro- 
buffer for up to 255 repeat copies of the 
document. Normally, the buffer provides 
a single copy. If the copy switch is de- 
pressed, say, three times, three additional 
copies will be automatically printed. To 
print a copy, the entire document must be 
in the buffer. If the document is larger 
than the buffer it will overrun the first part 
of the document. If the buffer receives a 
document larger than its RAM, the LED 
above the clear switch goes on to indi- 
cate that the complete document cannot 
be held in the buffer's memory. Normally 
that is not a major difficulty because the 
buffer is matched to the available memory 
in the computer. 

If the user is reasonably certain of the 
document size and can be certain that 
there is RAM available for a new docu- 
ment, he can dump additional documents 
into the buffer even while the printer is 
running. That's because the buffer pro- 
vides a form-feed command for the print- 
er between documents. 

For example, assume you are preparing 
four form letters and you will print two 
copies of each. As the first letter is print- 
ing, you prepare the second letter and 
dump it into the buffer, then perhaps a 
third letter, and a forth. As long as you are 
certain there is RAM available in the buf- 
fer, you catt continuously dump addition- 
al documents or even pages of a manu- 
script. Just keep in mind that the buffer 
issues a form feed to the printer after each 
complete dump, so each document starts 
on a fresh page. 

The clear switch instantly clears the 
buffer's RAM so you can go on with other 
printing jobs. 

The Microbuffer works exceptionally 
well and fuss-free. Its only limitation 
appears to be that it does not respond to a 
page stop. For example, if the word pro- 
cessor, such as Scripsit or Typit, is in- 
structed to stop after each page is printed, 
the instruction is ignored when printing 
through the buffer; the buffer simply pro- 
vides the standard form feed at the end of 
each page. For documents or listings 
greater than one page in length, the paper 
should be tractor- fed. 

The Microbuffer In-Line is housed in a 
cabinet 5 3 /a by l l A by l 5 /s inches. It is AC 
powered through a wall transformer. The 
parallel-printer model is supplied with a 
standard Centronics-type input connector 
and a 3-foot output cable terminated in a 
Centronics-type connector. In the serial- 
printer version, RS-232 connectors are 




AMAZING. 

BAR-PRECISION'S under $170 
100 MHz frequency counter. 



H?asffl»srNagSAN 1803 



POWER 

OFF ON LPF 



OVER 



I c _/ / _/ U I u 



100 MHz FREQUENCY COUNTER 



5 Hi to 100 MHz 
200 V MAX 




SELECTABLE LOW-PASS 
FILTER FOR ACCURATE 
LOW-FREQUENCY 

MEASUREMENTS. 



r 



&W5mil*± 



■mi 



SHOWN ACTUAL SIZE 



¥ 



MODEL! 803 




SIMPLE TO POWER. 
BATTERY OR AC LINE 
OPERATION 
[ADAPTER INCLUDED] 



5 Hz to 100 MHz 



J 



IMO 




RESOLUTIOn 

i no one 

Id do. / u 



EASY-TO-READ. 
8-DIGIT DISPLAY 
PROVIDES I Hi RESOLUTION 



200 V MAX 



BNC INPUT CONNECTOR 
SIMPLIFIES HOOK-UPS 
—ELIMINATES NEED FOR 
ADAPTERS. 



For more details on the amazing 1 803 and the full line 

of new B&K-PREC1SION frequency counters, see your local 

distributor or call 1-3 1 2-889-9087. 



£*>2 •' If 



□YNASCAN 

CORPORATION 

International Sales. 6460 W. Cortland St., Chicago, IL 60635 

Canadian Sales, Atlas Electronics, Ontario 

South and Central American Sales, Empire Exporters, plalnvlew. NY 11803 
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used. The input and output baud rules and 
assorted handshaking protocols are in- 
dividually programmable. Both the serial 
and parallel versions are priced at $299 
(32K model) and $349 (64K model). 
User-installed 64K add-ons are $179. 
Specially configured models (without 
housings) of the Microbuffer are avail- 
able for direct installation in the Epson 
printers (with and without Graflrax) and 
the Apple computers. 

While the price might appear to be 
somewhat high at first glance, consider 
that it frees some expensive computer 
hardware for more productive use. What 
is high for home and family use can be a 
real buy for business use. H-E 



Vidicraft Modet-tVE 100 
Integrated Video Enhancer 

IT'S QUITE AN UNDERSTATEMENT TO SAY 

that the video marketplace has changed 
dramatically in the past few years. For 
one thing, products that once were only 
used by video professionals, and others 
that had never even been thought of, are 
now commonplace in the home. Those 
products include such things as image 
enhancers, sync stabilizers, video dis- 
tribution amplifiers, and commercial- 
elimination systems. There are few video 
enthusiasts that, at one time or another, 
have not wished they had one or more of 



STUDIO SPECMAGNIFIER LAMP 

AT $ 59. 95 YOU 
CAN'T AFFORD TO 
BE WITHOUT IT 

This quality all-metal construction 
UL recognized lamp uses a standard 
22 W fluorescent circline bulb (the 
bulb is included!). Features of this 
great buy include a polished, dis- 
tortion-free glass magnifier (X3); a 
4-way, all metal clamp bracket; a 
full 45" reach. The lamp is available 
in two colors: Ivory or chocolate 
brown. 

You must agree, it's a steal at only 
$59.95 ea. (plus shipping). If you 
buy 5 or more, it's only 554.95 (plus 
shipping). Order No. MX114. 

Shipping is only $5.00 ea. in the 
continental USA. 

SPECIAL BONUS) If you buy one or more of the 
magnifier lamps, you can get our LTS103 bench lamp for only $10.95 ea. 
(plus $2.80 ea. shipping). The LTS103 is UL listed to 100 W, utilizes a 
porcelain socket, and includes mounting brackets. 

To Order Call Toll Free 

(800) 423-5336 

Calif. Toll Free 

(800) 382-3663 

Local 

(213) 701-5848 





ELECTRONICS 

AtXVlHGN Of AllUkNtt KSEWKMCOWOfMliON 

"OUR SERVICE MAKES THE DIFFERENCE" 




18215 Parthenia Street, Northridge, CA 91325 
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■ QTY ORDER NO. COLOR PRICE SHIPPING 
S5-MX114 $59.95* 55.00 


EXT ■ 


■ AJU,THt«8 in 95 9. an ■ 


' S5-MX1I5-FI. fiflS a (in 


I 'Only $54.95 for 5 or more TOTAL 
Z Credit Card # Exp. Date 
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those products. Of course, if they had all 
of them the result would be four more 
boxes and a tangle of cables. 

There is an alternative, of course — one 
of the new all-in-one video accessory sys- 
tems such as the Vidicraft (0704 S.W. 
Bancroft St., Portland, OR 97201) IVE- 
100 integrated video enhancer. It features 
all of the systems we've mentioned, as 
well as a simple switcher and an RF mod- 
ulator. Let's look at the various features 
this unit contains and how they work, and 
then look at the system as a whole . 

An image enhancer 

Anyone who's ever recorded a TV pro- 
gram while watching it and then later 
viewed the tape, is sure to have noticed 
that the recording is of inferior quality. 
Granted, the quality improves with top- 
notch equipment and high recording 
speeds, but there will always be some loss 
of overall quality or detail. The purpose 
of an image enhancer is to restore that lost 
quality. The enhancer incorporated in the 
unit can be used to enhance the quality of 
pre-recorded tapes and off-the-air TV 
viewing, as well as to improve the quality 
of camera-to-VCR and VCR-to-VCR re- 
cordings as they are being made. 

The results provided by the unit are 
dramatic, but vary according to the quali- 
ty of the original source. Video enhancers 
work by amplifying the high-frequency 
video information, which in turn in- 
creases the detail and sharpness of the 
picture. But if that high-frequency in- 
formation is for the most part missing, as 
is often the case with multi-generation 
tape recorded at slow speeds, there is 
nothing to amplify. Needless to say, the 
enhancer can not bring out detail that has 
been lost forever. 

There is a drawback with all video en- 
hancers; when you amplify the high- 
frequency video you also amplify the 
high-frequency video noise. That noise 
shows up on the screen as snow. The 
Vidicraft unit compensates for that prob- 
lem with their VWX noise-reduction cir- 
cuit. That circuit suppresses certain low- 
amplitude, high-frequency signals. Thus, 



ANNUAL INVENTORY REDUCTION... 

TEST INSTRUMENT SALE! 



HITACHI V-OM WAW fORM MQN!7VR *&&>. 
HITACHI V-089 VECTOR 5QQPE tim 

Hitachi v-iszf i$mhz.$cope *m 
hitachi v-mofiooMfa $cope *m 

HITACHI V-/EIF iSMHt SCOPE i<m 

HITACHI V-WP ZOMHt 3C0PE i W& 
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All rTBM$ CARRY PPU, MAMPACTPRERS 
WARRAH1VPWS ELECT&NICS WAREHOUSE 
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EUXTRONKS' 

niiiinvxiu iioisi: 

Halls Rd. - P.O. Box 624 - Old Lyme, CT 06371 

TERMS: U.S. funds, Visa, Amex, MC. Money Order, Check (aliow2 weeks lo dear), CT residents 

add T'/s'Mi sales lax. Sale prices Sor prepaid orders only. Prices and availability of product sublet 
10 change wiihou: notice, v/ntc for hn cjbloy C.O.D orders cash or certified check add SI .60. 
Shipping and handling charges add $3.60 lor orders under $100 add (7 for orders over siQC 
■air freight extra). 




T£L£PHON£ ORP0CS FlUEP 
PAST/ ORPBR PESK OPEN 
FROM 9 AM ro S'RM BSX 
CAU, frQ3)434-8$OB 
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its purpose is the exact opposite of the 
enhancement, but it operates only on low- 
amplitude signals. The result is the re- 
moval of much of the increased snow, but 
at the expense of some of the recovered 
detail. Even so, the overall quality of the 
picture will be much improved. 

Stabilizer 

By now, most VCR owners know 
about the various anti-piracy schemes 
used by tape distributors, and the havoc 
even authorized copies can play with 
some older sets. The purpose of the stabi- 
lizer, then, is to eliminate the roll and 
jitter caused by those anti-piracy 
schemes. It is also useful in the dubbing 



of home tapes because it reduces the 
chances of roll and breakup (due to drop- 
outs) during that process. 

Commerical alert 

There are various schemes for auto- 
matically removing commercials from 
programs for taping. They all have one 
thing in common- — the don't work very 
well. The ones that search for a color 
burst are fine for old black-and-white 
movies and shows, but are useless for 
color. The ones that search for a fade to 
black are fouled up by multiple com- 
mercials and by the fact that such fades 
are often found in the middle of movies. 

The IVE-100 gets around the problem 
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FREE! ORDER YOURS NOW. 

Gonsofidoted €bctronks f Inc. 

YOUR COMPLETE ELECTRONIC PARTS SOURCE! 



CALL TOLL 
FREE TODAY! 



1-800-543-3568 

NATIONAL WATS 

705 WATERVLIET AVE., DAYTON. OHIO 45420 
IN DAYTON • (513) 252-5662 



MOST ORDERS SHIPPED 
WITHIN 24 HOURS. 

COMPARE OUR LOW PRICES 
AND SAVE! 



1-800-762-3412 
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by not removing the commercials— 
instead it warns you about them. It 
searches for a fade-to-black, and when it 
finds one it emits a rather loud beep. 

The feature is, of course, only useful 
for attended recording of programs as it 
does not actually remove the com- 
mercials. What it does is give you enough 
warning so that you can hit the pause 
button. 

The manufacturer states that it is also 
possible to use the feature for recording 
one program while watching another, but 
to do that would require you to switch 
channels to the one being recorded to 
check for a commercial. If one were 
found, the tape would have to be rewound 
slightly, played up to the beginning of the 
first commercial, paused, and then taping 
restarted when the program resumed. 
Only then would you be able to return to 
the program you were watching. 

The unit incorporates two additional 
features. An RF amplifier for connecting 
units with video outputs to your TV, and a 
distribution amplifier that allows three 
separate outputs without a loss in appar- 
ent picture quality. 

Installation and operation 

Installing the unit is a snap; it should 
take no more than five minutes from box 
to use. Three installation diagrams, com- 
plete with clearly written descriptions, 
cover the most common setups. 

Turning to the front panel, the unit is 
turned on and off, and the inputs and the 
functions are selected using a row of 
pushbutton switches located at the left. 
On the right are three controls that are 
used to adjust the enhancement, noise 
reduction, and the stabilizer circuit. 

Operation is fairly straightforward; the 
only thing that is the least bit tricky is the 
setting of the enhancement level. That 
level is a matter of personal preference 
and you'll have to play around with the 
controls a bit until you are satisfied. The 
effect of all of the controls can be seen by 
simply switching a particular function in 
and out; that makes comparisons easy. 

One thing that was a little annoying 
was the fact that once the unit was wired 
into a video system, it had to be turned on 
any time the system was used, even if 
none of the features were needed. A 
bypass provision would have been nice. 

The instruction booklet was well writ- 
ten, clear, and certainly better than some 
we've seen for this type of equipment. Of 
course it still leaves a lot to be desired for 
those technically inclined (no schema- 
tics, etc.), but that is typical. 

If you take your video seriously, and 
are in the market for a versatile accessory 
to upgrade the performance of your video 
system, the IVE-100 deserves your atten- 
tion. It is well made, as witnessed by the 
limited two-year warranty on parts and 
labor it carries, and works as claimed. 
The unit lists for $229.00. R-E 

continued on page 38 
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THE 40W TRIPLE SUPPLYST 

Newest in the VIZ power supply family 



TM 



Power supply economy 

Buy a WP-7 1 4 Supplyst and you actually 
get five pieces of equipment: three DC 
power supplies and two digital volt- 
meters. And you have the convenience 
of having all these functions in one 
compact instrument— at one attractive 
price, much lower than if you bought 
each piece of equipment separately. 

Power supply versatility 

Here's power for a broad range of uses: 
circuit breadboarding, production test- 
ing, servicing, repair and educational 
applications. The WP-714 has two var- 
iable DC power supplies to 20V at 
0.75Aand one fixed, remote sensing, 5V 
supply at 4A The two variable supplies 



may be connected in series to provide 
to 40V at 0.75 A. Built-in digital instru- 
ments make it possible to monitor volt- 
age or current from either of the variable 
supplies. Separate inputs on the front 
panel provide for measuring two exter- 
nal voltages up to 99.9V— even while 
the unit is being used as a powersupply. 
The WP-714 features fully adjustable 
current limiting as well as automatic 
short circuit shutdown (resettable) on 
the two variable supplies, and current 
fold back on the fixed supply. 
Power supply quality 
The WP-7 1 4 is a laboratory quality, fully 
regulated source of DC power. You can 
set your desired voltage and current 
limits by convenient panel controls— 



with instant pushbutton reset. Load reg- 
ulation is 0.075% max. over the full 
range. Line regulation is 0,05% max. at 
full output voltage. Ripple is max. of 10 
mV peak-to-peak. There is no overshoot 
at turn on, turn off or reset All VIZ power 
supplies are U.S. made and are fully 
warranted, parts and labor, for ayear. All 
units are tested to NBS Standards. 
Three other 40W Supplysts 
Offering same quality, digital monitoring 
and measuring features. 
WP-711. Single supply. 0-40V 0-1 A. 
$264.95 

WP-7 12. Single supply. 0-20V 0-2A 
$277.50 

WP-713. Dual supply. TwoO-20V0-1A 
supplies (0-40 V in series). $349.95 



The 100W Supplyst Family 



Other quality VIZ Power Supplies 




WP-709 



WP-705. Single supply. 0-50V 0-2 A. $315.95 

WP-706. Single supply. 0-25V 0-4A. $329.95 

WP-707. Dual supply. Two 0-2SV 0-2A supplies (0-50V in 

series). $409.95 

WP-708. Triple supply. Two 0-20V 0-2A supplies (0-40V in 

series). One 5V 0-4A fixed supply. $479.95 

WP-709. Dual slotted. 5/1 3V, 0-7.5A supply. $324.95 



WP-702A $167.00 



Fully regulated, continuously adjustable voltage outputs with 
short circuit protection. Analog meters. 

WP-702A. Dual. Two 0-20V 0-200mA $1 67.00 

WP-703A. Single. 0-20 V 0*500mA $1 1 9.00 

WP-704A. Single. 0-40V 0-250mA. $125.95 



VIZ RELIABILITY 



VIZ is a 50 year-old company. Our instruments are fully warranted, parts and labor, (or a year. 
All items tested to NBS standards. We offer service and parts avai lability for a mini mum of ten years. 

Ower 15 repair depots in U.S.A. 



Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor near you. 




Look to VIZ for value, quality, availability. 
Over 70 instruments in the line— PLUS full accessories. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
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Learning 
electronics 
is no picnic 
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At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it. 



Whoever said, "The best things in life 
are free" was writing a song, not living 
a life. Life is not just a bowl of cherries, 
and weal! know it. 

You Fight for what you get. You get 
what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics at home 
by spending just 12 hard-working 
hours a week, two hours a day. Or, 
would you rather go bowling? Your 
success is up to you. 

At CIE, you earn your diploma. It 
is not handed to you simply for putting 
in hours. But the hours you do put in 
will be on your schedule, not ours. 
You don't have to go to a classroom. 
The classroom comes to you. 

Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every year, 
companies the world over are finding 
new ways to apply the wonders of 
electronics to control and program 
manufacturing, processing,.. even to 
create new leisure-time products and 
services. And the more electronics 
applications there are, the greater the 
need will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. That 
means career opportunities in the 
eighties and beyond. 

Which CIE training fits you? 

Beginner? Intermediate? Advanced? 
CIE home study courses are designed 
for ambitious people at all entry 
levels. People who may have: 

1. No previous electronics knowledge, 
but do have an interest in it; 

2. Some basic knowledge or experience 
in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and fit 
where you start, then go on from there 
to your Diploma, FCC License and 
career. 

Many people can be taught 
electronics. 

There is no mystery to learning elec- 
tronics. At CIE you simply start with 
what you know and build on it to 
develop the knowledge and techniques 
that make you a specialist. Thousands 
of CIE graduates have learned to 
master the simple principles of elec- 
tronics and operate or maintain even 
the most sophisticated electronics 
equipment. 

CIE specializes exclusively in 
electronics. 

Why CIE? CIE is the largest 
independent home study school that 
specializes exclusively in electronics. 
Nothing else. CIE has the electronics 
course that's right for you. 

Learning electronics is a lot more 
than memorizing a laundry list of 



facts about circuits and transistors. 
Electronics is interesting! It is based 
on recent developments in the industry. 
It's built on ideas. So, look for a 
program that starts with ideas and 
builds on them. Look to CIE. 

Programmed learning. 

That's exactly what happens with 
CIE's Auto- Programmed® Lessons. 
Each lesson uses famous "programmed 
learning' ' methods to teach you 
important principles. You explore 
them, master them completely, before 
you start to apply them. You 
thoroughly understand each step 
before you go on to the next. You 
learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
gear (the things you see in technical 
magazines) to actually let you perform 
hundreds of checking, testing, and 
analyzing projects. 

Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can be 
sure it will be reviewed, graded and 
returned with appropriate 
instructional help. When you need 
additional individual help, you get it 
fast and in writing from the faculty 
technical specialist best qualified to 



answer your question in terms you can 
understand. 

CIE prepares you for your FCC 
License. 

For some jobs in electronics, you 
must have a Federal Communications 
Commission (FCC) License. For 
others, some employers tend to 
consider your license a mark in your 
favor. Either way, your license is 
government -certified proof of your 
knowledge and skills. It sets you apart 
from the crowd. 

More than half of CIE's courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 graduates 
who take the exam get their licenses! 
You can be among the winners. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

Today is the day. Send now. 

Fill in and return the postage-free 
card attached. If some other ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete 
information on independent home 
study. For your convenience, we'll try 
to have a CIE representative contact 
you to answer any questions you may 
have. 

Mail the card or the coupon or write 
CIE (mentioning name and date of 
this magazine) at: 1776 East 17th 
Street, Cleveland, Ohio 44114. 




Pa[[ern shown on 
oscilloscope screen 
is simulated. 



Cleveland Institute of Electronics, Inc. 

1776 Ease 17th Street. Cleveland, Ohio 4411^> 
Accredited Member National Home Sludv Council 

□ YES...1 want to learn from Ihe specialists in electronics — CIE. Send me my FREE 
CIE school catalog... including details about the Associate Degree program... plus my 
FREE package of home study information. 
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Tektronix Model 212 
Dual-Trace Oscilloscope 
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IT WASN T TOO LONG AGO THAT OSCILLO- 

scopes were huge and heavy, and they 



doubled as the primary source of heat for 
the test-bench area. But nothing will 
make you forget those days faster than the 
model 272 oscilloscope will. That dual- 
trace scope from Tektronix (PO Box 500, 
Beaverton, OR 97077) measures approx- 
imately 3 x 514 x 9 inches — so you might 
even be tempted to call it a pocket oscillo- 
scope (especially if you're wearing a bul- 
ky winter coat). The lack of air vents 
alone indicates that the 212 is a cool- 
running unit. Let's take a look at the fea- 
tures that Tektronix managed to fit in such 
a small package. 

The CRT screen, as you might expect, 
is rather small (approximately l'/4X2 
inches). But even so, it dominates the 
front panel of the scope. It's graticule is 
an internal 6x 10 division grid. It is not 
illuminated; we presume that's to ensure 
as long a life as possible from the 10 
internal, rechargeable, nickel-cadmium 
"A" cells. 

Those batteries can run the scope for 
3-5 hours on a full charge (even longer if 
maximum trace intensity is not used). 
While they are meant to be the primary 
power source for scope operation, the 212 
can also be operated from line voltages 
between 104 and 126 volts. (However, 
when the unit is operated below 1 1 volts, 
the internal batteries will be slowly dis- 
charged.) 

The 212 incorporates an internal batt- 
ery charger, but the scope must be turned 



off for it to work. 

A protection circuit in the scope pro- 
tects against excessive discharge. The 
scope automatically shuts down if the 
battery charge drops below 10 volts. A 
front-panel LED labeled power, that nor- 
mally lights whenever the scope is turned 
on, will not light when there is less than 
10 minutes of scope- operating time left in 
the batteries. 

Controls 

All of the operating controls are located 
on the side panel of the scope. But that's 
not an entirely fair statement. The two 
volts/div controls, though located on 
the side panel, are read from the front 
panel. And the sec/div, while located on 
the side, near the rear, can be read reason- 
ably conveniently by viewing the scope 
from a slight angle. All the other controls 
are in a recess on the side. Until you 
become familiar with them, you pretty 
much have to turn the scope 90° so that 
you can read the labels. 

The power switch is particularly hard 
to find without turning the scope to look 
for it. It is a slide switch that is located at 
the center of 4 larger rotary switches. 
That's not really a disadvantage, though. 
The 4 rotary controls "protect" the 
power switch from being turned on 
accidentally. That's especially important 
for portable battery operation, and shows 
that Tektronix gave its panel layout a little 
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ELPAC POWER SUPPLIES - DC.'DC CONVERTERS 
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One-piece, spring steel qgn- 
slrgclion. Will extracl all LSI, MSI 
and SSL devices with B lo 24 
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POCKET SIZED 
BATTERY TESTER 
for all types ol small batteries from 
fe t 35vto45v *h o a*; 

Stock No. 1 3733 9 I w.' J 
VOLT l-CATOR 

automotive diagnostic meter plugs 
into lighter socket and indicates bat- 
tery condition and charging rates 

Stock No. 13736 $1 5*^5 
AC VOLTAGE TESTER 
plugs into any 1 10v service recept- 
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versatile Volt-Ohm- Milham meter 
small package 
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is something wrong in your home? 
You can listen from any phone in the world. 

The SENSAPHONE Protects Your 

Home Whether You're There Or Not 

And You Can Listen to What's 

Going On When You're Away! 



New I 
From Gulf & Western 

Connect the Sensaphone to your telephone 
and at once you haive an alarm system, an 
environmental monitor, an ear that lets you 
listen to" "live" sounds in your home or office, 
and an automatic dialer that dials any of eight 
preset numbers when you push one digit. 
Read on: 

Sophisticated Alarm System 

Your Sensaphone system never sleeps. If 
power fails, if the temperature rises beyond the 
preset limit or falls below the pre-set minimum, 
if an unusual sound occurs, or if any of three 
oth er conditi ons of you r choosi ngdevelop.this 
remarkable system will dial automatically, and 
in sequence until someone answers, you, a 
neighbor, the fire department, the police, or 
whatever group of numbers you've entered. 
Your Sensaphone won't quit calling until 
someone answers or you turn it off. 

"Call-In" Monitor 

If you're away from home and are worried 
about the kids or about break-ins, call home 
from any phone. Your Sensaphone will report 
to you (privately, because your call will include 
a private code) on the monitored conditions. 
Then you can listen to the room sounds for 
yourself. 

You can install a Sensaphone in your office 
too. At night, if you're driving by and see a light, 
call your Sensaphone. You'll quickly learn 
whether it's the cleaning service or an 

unwelcome intruder, 
-v 

Automatic Dialer 

Enter the eight numbers you call most 
frequently. Then, when you want to call one of 
those numbers (up to 1 6 digits each), press 
just one dial-key and your Sensaphone will call 
the whole number for you. 

Your Sensaphone won't lose its memory if 
the power fails, because a battery backup 
protects it What's more, the Sensaphone will 
call the preprogrammed numbers to warn that 
the power is off and it'll also warn you if the 
battery power is low. 

• A product of Gulf 5 Western, madein U.S.A. 

• Occupies only 1W x 8%" of space, 

• Connects to your phone in 10 seconds. 

• "Standby" mode remembers information 
but prevents function. 



SPECIAL PRE-HOLIDAY ALLOTMENT! 

Tho Sensaphone wasn't supposed to be available un- 
til 1984. New Horliona nas moved up Ihe delivery 
date, bo we can ship yourSenaaphone im mediately, 
unless the demand la even greater than we expect. 
A special note: 

Aa an executive girt for someone "who has every- 
thing" - consider the Sensaphone. We guarantee, It's 
a glti he or she will use and appreciate for years to 
come! 




WE ABSOLUTELY 
GUARANTEE! 

Plug your home or office phone (or both) into 
the Sensaphone. Use it for up to 30 days. If you 
decide for any reason you don't want to keep it, 
return it for a 1 00% refund. 



The Sensaphone is 
another electronic marvel from 



THE SEriSAPHONE $249.95 
(two for $229.95 each) 

add $3.50 per total order for shipping 

Order TOLL-FREE 

For fast delivery on credit card orders, 
call toll-free 24 hours a day, 7 days a week: 

800-4430100 

Ask for Ext. 1 11 

Or send check or money order. 

Please add $3.50 per total order for shipping. 



N*CIaJ IJiODIT/^NC Dept.RE-9, 5-31 50th Avenue 
I 1V#W TV^KlZ-WI ID Long Island City, MY 11101 
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HICKOK'S 

PIED 

with exclusive Vari- Pitch 

. . . combines the best of DMM'si, 
analog meters, logic probes, 




system that obsoletes al I others. 




Quickly locating in 
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in a circuit. 
1 Maikirig an- 



by 25% or mo 
The LX-306 is the ideal D" 



vour hand and your budget,' 

h LIST PRICE 5JS5N©(t: 
ITED TIME OFFER $139.00 

See your Hickok distributor, or contact; 

HICKOK 



THE HICKOK ELECTRICAL INSTRUMENT CO. 

10514 Du pant Avenue • Cleveland. Ohio 44108 

(2161 541-8060 • TWX 810-421-8286 



bit of thought. 

Other controls include an input cou- 
pling switch for each channel (ac, gnd, 
and dc); a position control for each chan- 
nel (with a click-stop off position), and a 
variable volts/div control for each chan- 
nel (with a clik-stop cal position). 

A three-position trig source slide 
switch is used to choose the appropriate 
trigger signal source. In the exTernal 
mode, the sweep is triggered from the 
signal applied to the ext trig banana 
jack. In the comp position the sweep is 
triggered from a sample of the vertical 
deflection signal after the vertical switch- 
ing, while in the ch-2 position the sweep 
is triggered from a sample of the vertical 
deflection signal before the vertical 
switching and only from Channel 2. 

There are also seven screwdriver 
adjustments. They can be used to balance 
the vertical-amplifier system (for mini- 
mum trace shifts when the deflection mul- 
tiplier is changed); to set the gain of the 
vertical-amplifier system; to set the trig- 
ger point for automatic trigger operation; 
to focus the display; to calibrate the hori- 
zontal gain and to calibrate the horizontal 
sweep timing. 

You might have noticed that we never 
mentioned the probe- input jacks. That's 
because there are none. Two probes are 
included, but they are hard-wired to the 
scope. They are neatly stored at the rear of 
the cabinet, as is the power cord. 

Using the scope 

Until you get used to the side-panel 
layout, the 212 can be a chore to use. 
However, to be fair, the 212 is meant to 
be portable and its side-panel controls 
help to keep its size to a minimum. 

The oscilloscope that we received 
came with both an operator's manual and 
a service manual. The operator's manual 
is a 37-page, shirtpocket-sized booklet. 
Amazingly enough, however, it does a 
creditable job in describing the fun- 
damentals of using the scope. The service 
manual fills in the details that the oper- 
ator's manual leaves out. It includes a 
description of the scope as well as sec- 
tions on preventive maintenance, calibra- 
tion, troubleshooting, circuit description, 
and corrective maintenance. Lists of all 
parts, both electrical and mechanical, are 
included as are schematics, circuit-board 
photos, and exploded drawings. 

Tektronix's 212 is a great portable 
oscilloscope. But we would not recom- 
mend using this scope for a bench- top unit 
(although we are sure that some people 
will try). Because of its small CRT, it can 
be tiring to use. And its SI 775 price is 
certainly not cheap for a scope with its 
bandwidth. (When the input is DC cou- 
pled, the bandwidth is at best DC to 500 
kHz. That decreases to 100 kHz when the 
vertical sensitivity is increased to lmV/ 
division.) But if you're in the field and in 
need of a dual -trace scope, then it's hard 
to find fault with this unit. R-E 
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THE 

PROTECTOR 

6000 

TOTAL PROTECTION FOR YOUR 
SENSITIVE ELECTRONIC EQUIPMENT. 

Something that you can't even see may be slowly 
but surely killing your expensive electronic equip- 
ment. It's transient voltage, and it can be fatal to 
computers, medical equipment, electronic games, 
videotape recorders, electronic test equipment, 
electronic cash registers — almost any of today's 
sophisticated solid state equipment. 

THE TRANSIENT VOLTAGE PROBLEM. 

Most ot this modern electronic equipment uses 
LSI and M0S semiconductor devices which are 
extremely sensitive to voltage transient surges or 
"glitches." In fact, a large percentage of equip- 
ment failures can be directly linked to the damag- 
ing effects of over-voltage line transients to 
unprotected, highly fragile components. 

THE PROTECTOR 6000 " SOLUTION. 

Not to be confused with other transient voltage 
protection units available today, THE PROTECTOR 
6000 uses state-of-the-art solid state components 
and exclusive circuitry to provide you with com- 
plete and total protection from transient voltage 
surges of up to 6,000 volts. THE PROTECTOR 
6000 uses silicon PN junction devices — proven 
to provide the fastest response to surges! They 
have a statistical life expectancy of over 20 years. 
THE PROTECTOR 6000 has a maximum clamping 
voltage of only 335 volts, well below the voltage 
rating of other transient protection devices which 
commonly use much less effective MOV's or gas 
discharge tubes. It also provides full protection 
from electro-magnetic and radio frequency inter- 
ference. The unit operates in both common and 
differential modes, and is outfitted with a circuit 
breaker to guard against severe current overloads 
over 15 amps. 

Why take chances with your expensive electronic 
equipment? For full details contact your local 
NTE distributor or write: 



NTE 



New -Tone Electronics, inc. 

44 Farrand St., Bloomfield, NJ 07003 

THE PEOPLE WHO BRING YOU THE TCG 
LINE OF SEMICONDUCTORS. 

© 1983 New-Tone Electronics, Inc. 
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VARIABLE MICROWAVE DOWN CONVERTER 
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THIS IS NOT A KIT'S 



QUANTITY DISCOUNT 

1 . 'nr.90 

10.... X 74.95 

25 69.95 

50 64.95 

100 59.95 






PLEASE ADD 

SUFFICIENT 

POSTAGE 

1 Unit weighs 5 lbs. 



All down converters built 

74.95 with New HOT Transistor 

Hit for more amplifier gain. 

59:95 GREATER DISTANCE 

(•■•■■••••••••■•••••■■•••••■a* 

To order by Visa or Master Charge 
No C.O.D. orders 

Call 800-428-3500 

Information 317-291-7262 

6254 La Pas Trail 
Indianapolis, Indiana 46266 



NEW— Power supply built 

with push button simplicity 

ABC Switch built in 

* Coax cable not included 
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$40500 

LIQUID CRYSTAL 1 GHZ FREQUENCY COUNTER 



• .75" 9 Digit LCD. Display 

• 24 Hr Clock Hr.-Min.-Sec. ^ 

• 10 Min. Timer with warning tone 

• Low-Low sensitivity less than 15 Mv from 10 Hz 
to 1 GHz 

• 4 Gate Times .5, 5., 1., 10. Sec. 

• Resolution:.! Hz to 20 MHz lOHztolGHz 



• Time Base: .1 PPM TCX0 Standard (10 MHz Crystal) 

• Push Button simplicity 

• Liquid Crystal Easy to read in direct sunlight 

• Stzell 1 /4"Wx4"Hx8H"D 
OPTIONS: 

• Internal battery source available 

• .01 Crystal oven timebase available 



$ 1 00% Parts and Labor guarantee for t year 



* 

* 

* 
* 

* 
* 

* 



| DEALER 
* INQUIRIES 
I INVITED 



To order by Visa or Master Charge 

No C.O.D. orders 

Call 800-428-3500 

Information 317-291-7262 

6254 La Pas Trail 
Indianapolis, Indiana 46266 
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The Smarter Thinking Cap 



Jow — a smarter way to measure capacitance! 
Global Specialties' New 
3002 AUTORANGING CAPACITANCE METER 
Use the Thinking Cap™ to determine true capacitance in 
cable, switches, components, hardware and naturally, 
capacitors. From 1 pF to 19,990 jxF, the 3002 provides highly 
accurate, uncomplicated capacitance measurement. 
In the lab or in the field. . .for quality control, production, 
inspection, design, or systems installations. . .You can rely 
on the Thinking Cap™. And THINK about this— at only $210 
the 3002 is a SMART buy! Grab the telephone and call us 
TOLL FREE to find out howto get yourThinking Cap™ today! 



Handheld, battery-operated 

Measures capacitance from 1 pF to 1 9,990 \if 

8 automatically selected ranges 

Typical 0.2% accuracy 

3Vz digit, 0.5 inch LCD display 

LED range indicators 



Ranges: 


— SPECIFICATIONS , 

8 automatically selected ranges from 1 999 




pFto 1 9.99 mF (full scale) 


Resolution; 


1 pFin lowest range, 0.05% of full scale on 




all other ranges 


Accuracy: 


0.2% of reading ± 1 count ± 1 pFfrom 1 pF 




to 1 99.9 n,F; 1 .0% of reading ± 1 count from 




200,0jx,Fto19.99mF 


Display: 


3 1 /adigit, 0.5 inch LCD, low battery 




(LOBAT), over compensation indication ( — ). 




and 4 LEDs to indicate pF, nF, jxF, and mF 


Reading UpDate 


350 ms to 1 9. 99 m,F, 200 ms to 1.25 s from 


Time: 


20p,Fto20mF 


Controls: 


POWER (ON/OFF) switch, ZERO 




calibration adjustment to null out stray 




capacitance up to 1 00 pF 


Test Technique: 


Measures AT/AV {Dual Threshold slope 




integration) 


Power: 


6 AA Alkaline or Nicad batteries or optional 




AC Adapter/Charger, 16 hours continuous use 


Dimensions: 


(LxWxH) 7.6x3.75x1 .72 inches (1 93x95x44mm) 


Weight: 


1 2 oz. (340 grams) without batteries 




3002 AUTORANGING 




cinvi 



GLOBAL SPECIALTIES CORPORATION 

70 Fuiton Terr., New Haven, CT 06509 (203) 624-3103 TWX 710-465-1227 

OTHER OFFICES: 
San Francisco (415) 648-0611, TWX 910-372-7992, 
Europe: Phone Saffron-Wafden 0799-21682, TLX 851-817477 

Call toll free for details 1-800-243-6077 during business hours 
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octave, and a memory section that will 
remember as many as four tunes even 
when it is turned off. The notes are en- 
tered into the memory from the keyboard 
and either a half or full rest between notes 
can be programmed. 

Although a full-blown electronic piano 
has a much wider range of notes and fea- 
tures, the principles used by the Pianoma- 
tic are exactly the same. Once you un- 
derstand how it works, we'll show you 
how it can be expanded to provide as 
many features as you want. The keyboard 
can be extended to cover a range of sever- 
al octaves and much more attention can 
focussed on refining the sound. But we're 
getting ahead of ourselves. Let's first 
look at Fig. 1 , a block diagram of the 
device. Then, we'll examine each section 
in detail. 

An overview 

The keyboard encoder translates the 
pressing of each key into a unique binary 
four-bit word. At the same time, it gener- 
ates an "any key pressed" signal that the 
Pianomatic uses to increment its counters 
and to control several of its automatic 
functions. If we're writing a tune into 
memory, that signal is also used to gener- 
ate the "write" pulse. 

The memory of the Pianomatic can be 
organized into either two or four pages at 
the throw of a switch. That means you 
have the choice of programming either 
two longer tunes or four shorter ones. 
Addressing is controlled by the note 
counter and the tune selector. 

What we mean by "paging" is that 
some of the address lines are used to 
select which part of the memory is going 
to be accessed. That technique of memory 
management is frequently used whenever 
lots of information is stored in system 
memory — the more extensive the mem- 
ory , the more useful the technique. Let's 
suppose, for example, that you had a sys- 
tem that used an address bus that was ten 
bits wide. That would mean you could 
address IK words of memory (2 10 = 
1024 = 1 K). (A word is a group of bits 
that are considered as a whole. In a per- 
sonal computer, for example, a word 
might be 8 or 36 bits long, depending on 
the machine.) If you wanted to organize 
that memory into two pages, you would 
have to break the memory down and think 
of it as being made of two parts, each 
being a page that was 512 words long. 
The most significant address line would 
then be used to select the page of memory 
you wanted to access. That system is 
shown in Fig. 2. In that example, address 
line A9 is switched between + V and 
ground, and is used to select the page of 
memory that will be accessed. Address 
lines AQ to AS are used to select a memory 
location on that page. Once the memory 
location is selected, the data is stored. 

The data bus of the Pianomatic is four 
bits wide, so we can select 16 separate 
four bit words (2 4 = 16). Thirteen of 
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those are used for individual note selec- 
tion, one is for a full rest, and the remain- 
ing two words are decoded by the tempo 
clock control to, logically enough, con- 
trol the tempo clock during playback from 
memory. One of the two words causes the 
tempo clock to speed up and create a half 
rest and the other disables the clock at the 
end of a tune. 

The tempo clock increments both the 
note counter and the display counter. The 
former addresses the memory and the lat- 
ter controls a three-digit display that al- 
lows you to easily keep track of which 
note is being played. 

The note generator is composed of two 
parts — an oscillator, and a top-octave 
generator, shown in Fig. 3; that IC per- 
forms the frequency division necessary to 
produce thirteen notes of the equally tem- 
pered scale. Each note is related to the 
others by some multiple of l2 /27 In other 
words, since the frequency of a middle A 
is 440 Hz, an A-sharp would be 440 x 
'V~2T or about 466 Hz. 

The outputs of the top- octave generator 
are connected to the note selector — a one- 
of-sixteen analog switch that is controlled 
by the output data bus. Once the note is 
selected, it is passed on to the amplifier 
and speaker; the sound is given a bit of 
coloring by having the tremolo clock 
rapidly vary the gain of the amplifier. 

Each key on the keyboard has a small 
LED in it, and whenever a note is played 
the corresponding LED lights up. That 



makes it easy to keep track of which note 
is being played and provides a bit of visu- 
al appeal when you are playing a tune 
back from memory. 

As you can see by now, the organiza- 
tion and operation of the Pianomatic are 
logical and straightforward. When you're 
writing a tune into memory, a key is 
pressed and the corresponding word is 
latched onto the data bus. The "any-key- 
pressed" signal generates a write pulse 
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FIG. 2— HOW A 1K MEMORY can be organized 
Into two pages, each 512 words long. In this 
simplified circuit, the most-significant-address 
line is switched to choose between two pages of 
memory. 
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FIG. 3— PIKOUT OF THE 50240 top-octave 
generator. Although the specifications for that 

IC call for a supply voltage of between 11 and 16 
volts, the device will operate reliably at the 
Pianomatic's 7.3 volts. 



and the note is written into memory. It 
appears on the output data bus and the 
note selector connects the chosen note to 
the amplifier. When you release the key , 
the keyboard encoder starts scanning 
again and the note counter is auto- 
matically incremented by one. In play- 
back, the note counter is advanced by the 
tempo clock and addresses the memory. 
The stored binary information is sequen- 
tially put on the output data bus and the 
note selector connects the note to the 
amplifier. 

Let's next look at each of the sections 
in detail and see how they work. The 
schematic diagram for the Pianomatic is 
shown in Fig. 4. You'll probably want to 
refer to it now and then as we discuss the 
various sections. 

Keyboard encoder 

The keyboard encoder is of the scan- 
ning type and is made up of a clock (IC 1 4- 
c), a binary counter (IC2-a), and aone-of- 
sixteen data selector (IC1). The keyboard 
itself is a series of normally-open, 
momentary SPST switches connected to 
the outputs of the data selector. As long as 
no key is pressed, the clock is enabled and 
causes the binary counter to count at 
about 1 .5 kHz. That makes the outputs of 
the data selector go high in sequence. 
When a switch is closed, nothing happens 
immediately because the unselected out- 
puts of the data selector, IC 1 , are low. 
When the binary counter causes the cho- 
sen output to go high, Dll is forward 
biased and disables the clock input of the 
counter. The same signal is inverted by 
IC15-C and disables the clock. The effect 
of all that activity is to stop the scanning 
dead in its tracks and latch a binary word 
on the input data bus corresponding to 
whichever switch was closed. Diode D9 
is also forward biased and increments 
both 1C3, a 4040 binary ripple counter 
that serves as our note counter, and IC1 2, 
a 4553 three-digit counter that is our dis- 



PARTS LIST 


All resistors % watt, 5%, unless other- 


IC12— 4553 3-digit counter 


wise noted 


IC13 — 7805 five-volt positive regulator 


R1, R7, R10, R17— 8200 ohms 


IC14 — 4093 quad 2-input nand Schmitt 


R2 — 6800 ohms 


trigger 


R3, R8, R29— 1 megohm 


IC1 5—4049 hex inverter 


R4, R38— 10,000 ohms 


SCR1— ECG 5400 or equivalent 


R5— 3000 ohms 


Q1—2N????A or equivalent NPN silicon 


R6, R12, R30— 1000 ohms 


transistor 


R9— 150,000 ohms 


D1-D3, D5-D7, D9, D11, D13, D17, 


R11, R15— 100,000 ohms 


D18 — 1N34A germanium diode 


R13— 470 ohms 


D4, D8, D10, D12— 1N914 silicon diode 


R14, R19-R28, R36, R40— 160 ohms 


D14, D15— 1N4001 silicon diode 


R1 6—1 500 ohms 


016— 1N4003 silicon diode 


R18— 82,000 ohms 


DISP1-DISP3— FND 359, common 


R3 1—22,000 ohms 


cathode 7-segment displays with 


R32, R33— 560,000 ohms 


decimal point 


R34— 390 ohms, 'A watt 


LED1 -LED 13— miniature red LED 


R35— 15,000 ohms 


LED14-LED1 6— miniature green LED 


R37, R39— 2200 ohms 


S1-S3, S7— DPDT miniature switch 


R41— 500,000 ohms, multi-turn potentio- 


S4 S6 — SPST normally open momen- 


meter, PC mount 


tary switch 


Capacitors 


S3— SPDT miniature switch 


C1 T C4,C6. C8.C9, C13, C15, C18.C20, 


S9-S24— SPDT miniature lever-type 


C23, C28— 0.47 pF, 35 volts, tantalum 


switch, Radio Shack 275-016, or 


C2 — 0.5 jxF, ceramic disc 


equivalent 


C3, C22— 100 pF, ceramic disc 


J1 — miniature N.C. chassis-mount phone 


C5, C16— 0.22 u.F, 35 volts, tantalum 


jack, Radio-Shack 274-253 or equiv- 


C7, C1 9—2.2 jjlF, 35 volts, tantalum 


alent 


C1 0, C1 1 , C1 4, C25, C26, C29— 0.01 u,F, 


S01, S02— female header strips, AP 


ceramic disc 


Products 929974 or equivalent 


C1 2 — 47 pF, ceramic disc 


PL1-PL5— male header strips, right- 


C17 — .001 jxF, ceramic disc 


angle, AP Products 929835 or equiv- 


C21— 10 u,F, 16 volts, electrolytic 


alent 


C24— 500 pF, 25 volts, electrolytic 


PL6 — male header-strip, AP Products 


C27— 100 pF, 16 volts, electrolytic 


929834 or equivalent 


Semiconductors 


B1-B8— 1,5-volt alkaline "AA" cell 


IC1 — 4514 1-of-16 data selector 


B9-B11— nickle-cadmium "button" cell, 


IC2— 4520 dual binary counter 


20 mAh, or larger 


IC3 — 4040 1 2 -stage binary ripple counter 


Miscellaneous: PC boards, IC sockets, 


IC4— 5101L-1 256 x 4 static RAM 


female header-strips (AP Products 


IC5— 4066 quad analog switch 


929974 or equivalent) for in- 


IC6— 4515 1-of-16 data selector 


terconnections (see text), solder, wire, 


IC7— 50240 top-octave generator (AMI, 


case, etc. 


Mostek) 


A set of the five PC boards, etched and 


IC8-^067 l-of-16 analog switch 


drilled, but not plated through, is avail- 


IC9 — 4082 dual 4-input and gate 


able from Hal-Tronix, PO Box 1101, 


IC1 0—386 '/2-watt audio amplifier 


Southgate, Ml 481 95. The price is 


IC1 1—451 1 BCD-to-7-segment-display 


S39.95. Please add $2.00 for shipping 


decoder/driver 


and handling. Ml residents add 4% tax. 



play counter. The inverted version of the 
"any- key- pressed" signal, available at 
the output of IC15-C and through CI 2, is 
used to generate the "write' ' pulse for the 
RAM IC, IC4. Since keyboard switches 
S9-S24 are mechanical, R8 and CIO are 
used to debounce them. 

Pin 23 of IC1 is the inhibit input of that 
device and it gives us a simple way of 
disabling the entire keyboard. If we make 
that pin positive, we force all the outputs 
to remain at ground, so closing a switch 
on the keyboard will have no effect on the 
rest of the keyboard encoder. That's 
handy because there are times when we 
don't need or want the keyboard to be 
working. If we're playing a tune back 
from me 111017, f° r example, there's no 
need for the keyboard to be operating. If 
it were, and you pressed a key during 
playback, a write pulse would be gener- 
ated causing a glitch in the memory. 



Memory 

As we mentioned before, the memory 
of the Pianomatic can be organized into 
either two or four pages. The addressing 
of the memory is done by the note coun- 
ter, IC3, and the tune selector, IC2-5. 
Since the memory, IC4, is a IK memory 
organized into 256 words by 4 bits, it has 
eight address lines, (2 8 = 256) labelled 
A0 through A7 (pins 4, 3, 2, 1, 21, 5, 7, 
and 6 respectively). The six least- 
significant address lines are connected di- 
rectly to the corresponding outputs of the 
note counter. One of the two most signifi- 
cant address lines, A6, is connected to the 
least significant ("A") output of the tune fn 
selector (pin 1 1 of IC2-b). The ability to 3] 
select either two or four pages of memory 2 
is made possible by how we handle ad- en 
dress line A7. If we want to organize the 30 
memory into four pages, the seventh out- ^ 
put of the note counter, (pin 4 of IC3), is 3 
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FIG, 4— SCHEMATIC DIAGRAM OF THE PIANOMATIC. This circuit can store either two long tunes or 
four shorter ones. 
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TABLE 1— SWITCHING OF THE PIANOMATIC 


Switch 




Note 




Note counter 


Keyboard 




number 


Function 


counter 


Keyboard 


display 


display 


Misc. 


S1 


2 or 4 


Causes reset at count 


No effect 


No effect 


No effect 


Changes resetting of 


(DPDT) 


tune 

memory 

paging 


of 64 (4 tunes) or 
count of 128 (2 tunes). 








tune selector, IC2-b. 
Mounted on Board 3. 


S2 


Read and 


Switching from write 


Disabled 


No effect 


No effect 


Mounted on Board 3. 


(DPDT) 


write op- 
eration 


to read causes reset 
through D2 and C6. 


in read 
via D5. 








S3 


Manual or 


Switching from manual 


Disabled in 


Blanked in 


No effect 


Mounted on Board 3. 


(DPDT) 


automatic 
playback 


causes reset via D17 
and C28. Switching to 
manual causes reset 
via D1 and C1 . 


automatic 
via D6. 


automatic 






S4 


Start 


No effect 


No effect 


No effect 


No effect 


Mounted on Board 2. 


(SPST) 














S5 


Tune 


Causes reset in all 


No effect 


No effect 


No effect 


Mounted on Board 2. 


(SPST) 


select 


modes via D1 2 and 

C4. 

Causes reset in all 










S6 


Reset 


No effect 


No effect 


No effect 


Mounted on Board 3. 


(SPST) 




modes via C16. 










S7 


Play or 


Switching from Play 


No effect 


No effect 


Disabled in 


Disables memory in 


(DPDT) 


memory 


to Memory causes a 
reset via C2. 






play 


play. Mounted on 
Board 3. 
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connected through D18 to the reset pin. 
That means that the note counter will be 
reset to zero whenever the count reaches 
64. At the same time, we connect the A7 
input of the memory to the " B" output of 
the tune selector (pin 12 of IC2-b). The 
reset pin of the tune selector, (pin 15) is 
connected to the "C" output (pin 13). 
That makes the tune selector reset to zero 
when the count reaches four. 

Things get a bit trickier if we wantonly 
two pages. Since each page of memory 
will be 128 notes long, we have to con- 
nect the A7 input of the memory to the 
seventh output of the note counter and 
make the note counter reset to zero when 
the count reaches 1 28. That is easily done 
by connecting the reset pin to pin 13, the 
eighth output of the note counter. We also 
have to arrange things so that the tune 
selector resets when the count in the IC 
reaches two instead of four. As you can 
see in the schematic, we can make that 
happen simply enough by connecting the 
reset pin of IC2-b to the "B" output, pin 
12, instead of the "C" output, pin 13, as 
before. By doing that, we can use SI, a 
DPDT switch to change the organization 
of the memory. Resistors RIO and Rl I 
bias the A6 input of the memory and C 13 
gives us a power-on reset for the tune 
selector. Capacitor C5 provides a power- 
on-reset for the note counter to make sure 
that things start out at zero when the 
Pianomatic is first turned on. 

Diode D7 prevents the reset pin (pin 
1 1 ) of IC3 , the note counter, from being 
swamped by the low on pin 13 if the 
memory is switched to the four page 
position. When the memory is organized 
in that manner, there will always be a low 
at pin 13 of the note counter. That's be- 
cause the count will never be able to get 
past 64 and pin 13 won't go high until a 
count of 128 is reached. When the count 



reaches 64, pin 4 will go high and, since 
it's connected to the reset bus, we would 
expect the counter to reset to zero. 

Let's imagine what would happen if D7 
weren't there. Since pin 1 3 would be con- 
nected directly to the reset pin and. since 
its output would be low, the high signal 
appearing on pin 4 would conflict with it. 
Digital IC's are tempermental and go 
bananas when they're faced with any kind 
of ambiguity. What usually happens in a 
situation like that is that the IC would see 
the conflict at the reset pin, recognize it as 
an ambiguity, and throw in the towel and 
destroy itself. By putting D7 on the line, 
things become a lot clearer for the reset 
pin. The only time pin 13 makes its pres- 
ence felt is when it goes high, forward 
biases D7, and resets IC3. 

Memory IC4 stores the data put into it 
and, during playback, puts that same data 
on the output data bus. If we want to play 
the Pianomatic without writing the notes 
into the memory, we're faced with sever- 
al problems. The fust one is that the mem- 
ory we're using has separate input and 
output pins. Since we don't want the data 
to go through the memory, we have to 
have some method of bypassing it and 
connecting the input and output data 
buses together. That is the function of the 
memory control, IC5, a quad analog 
switch. (Although you can route analog 
data through that device, all we'll be us- 
ing it for is to handle digital signals.) 
We've ganged the switches in the IC 
together to make a four-pole single-throw 
switch. When the control pins are con- 
nected to +V, the switches are closed, 
and when they're connected to ground, 
the switches are open. That still leaves a 
problem because although we've man- 
aged to bypass the memory, it's still con- 
nected to the circuit. Fortunately that 
problem was forseen by the designer of 



the memory — he's provided us with two 
enable-control inputs at pins 18 and 19. 
Making pin 18 positive will disconnect 
the outputs but leave the rest of the IC 
functions unaffected. Making pin 19 
positive will disable the entire memory. 
To be on the safe side we'll use both of 
them and connect them to the control pins 
of the 4066. Now when we put the 
Pianomatic in the play only mode, we 
disable the memory and connect the input 
and output data buses together. 

As soon as we do that, we quickly 
discover another problem we've over- 
looked. If we press any key on the key- 
board we generate the corresponding 
note, but if no key is pressed the Pianoma- 
tic makes one of the worst sounds you can 
imagine. The reason for that is obvious 
when we consider one thing — we've for- 
gotten that there's always data present on 
the input data bus. When no note is 
selected, the keyboard encoder is scan- 
ning from zero to fifteen. Thus, what 
we're hearing when no note is selected is 
every note sequentially selected at 1 .5 
kHz. The way around that is to find a 
means to enable the 4066 (and disable the 
memory) only when a key is pressed. 
Since the keyboard encoder has a high 
"any-key-pressed" output, our answer is 
evident. Instead of connecting the control 
pins of the 4066 to + V, we'll connect 
them to the "any-key-pressed" output of 
the encoder. By doing that, the only 
sounds we'll hear will be, to coin a 
phrase, "music to our ears." Switch S7-b 
does exactly that. 

When the memory of the Pianomatic is 
enabled by S7-b, the other half of the 
switch, S7-a, puts + V on the manual 
terminal of S3-b. One look at the schema- 
tic will show you that we're using that to 
control several different functions of the 
continued on page 8 J 
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Innovative Consumer Products 



of 



1983 



At each Summer Consumer Electronics Show the 
outstanding designs of the past year are honored. Here are 
some of the highlights of this year's exhibition. 



ONE OF THE MOST EXCITING DISPLAYS AT 

every summer consumer electronics 
show in Chicago is a special exhibit of 
design and engineering accomplishments 
of the past year. Sponsored by the Con- 
sumer Electronics Group of the Electron- 
ic Industries Association (EIA), that 
event is the only place at the vast show 
where the entire industry — manufac- 
turers of everything from hand-held 
games to esoteric audici — comes together 
to honor innovative design and the 
application of state-of-the-art technol- 
ogy. This year, the eighth time that the 
special exhibit has appeared, judges from 
the consumer-electronics press honored 
more than 125 individual products and, in 
a separate event, over 60 computer, 
game, videodisc, and videocassette soft- 
ware titles as the most innovative prod- 
ucts in their categories. Let's take a look 
at some of the highlights. 



DANNY GOODMAN 

Audio 

There is little question that the compact 
disc (CD) in general won the hearts of 
judges. Several new players were on dis- 
play. But to see all those machines 
together, it is apparent that the only 
"compact" thing about most CD players 
is the disc; practically all of the first- 
generation players are rather large. The 
exception is the Magnavox (1-40 and 
Straw Plains Pike, Knoxville, TN 37914) 
FD W00SL, which may be the smallest 
CD player in production. 

Controls are kept at a minimum on that 
low-profile player, shown in Fig. 1, yet 
with the nine front-panel function buttons 
and the LED track indicators, the au- 
diophile has full programmability for 
setting up any sequence of tracks on the 
disk, as well as forward and reverse 



search. For that premium design there is 
fortunately not a premium in price, at 
least not when compared to other CD 
players. The FD 1000SL has a suggested 
retail price of $800. 

One hi-fi technology that's getting off 
to a slow start is AM stereo. With the lack 
of a standard or recommended AM-stereo 
transmission method, broadcasters are 
free to select whichever system they 
want, even though each is incompatible 




FIG. 1— THE MODEL FDIOOMrom Magnavox; a 
truly compact, compact-disc player. 
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with all others. Needless to say, that cre- 
ates quite a dilemma for receiver and tun- 
er manufacturers. But with the Sansui 
(1259 Valley Brook Ave., Lyndhurst, NJ 
07071) TU-S77AMX tuner, the listener 
doesn't have to worry about which sys- 
tems the various stations in his area are 
using. That's because that new tuner (see 
Fig. 2) automatically detects which of the 
four AM-stereo methods is received and 
adjusts to the proper decoding circuitry 
automatically. All of that operates invisi- 
bly to the listener, without any indication 
as to which stereo method is in use. The 
tuner also features a few other state-of- 
the-art listener features. Up to eight preset 
stations can be stored for both AM and 
FM, and the memories can be scanned. 



FIG 2— BILLED AS A UNIVERSAL RECEIVER, 
the model TU-S77AMX Is capable of receiving all 
of the four AM-stereo systems. 



Video 

While Metal-Oxide Semiconductor 
(MOS) cameras for VCR recording have 
been more or less a novelty item for the 
last year-and-a-half, the technology of 
that solid-state image sensor has im- 
proved. Hitachi (401 W. Artesia Blvd., 
Compton, CA 90220) now feels con- 
fident enough about it to package a full- 
featured portable camera using the tiny 
sensor instead of a pickup tube. The com- 
pact, five-pound VKC3400 camera, 
shown in Fig. 3, is one of the first cameras 
to include a color viewfinder as well. 
Thus, the video-camera operator will see 
that all settings are accurate before shoot- 
ing, and can play back any segment of 
tape, in full color, to double check. Also 
built into the small unit are automatic 
focus, even in macro (closeup) settings; a 
character generator for titles; a date timer; 
a time-lapse counter; negative/positive 
reverse, and VCR transport controls. As 




far as optics go, the camera uses an /1 .2 
lens and a six times power-zoom lens. Iris 
and white balance adjustments can be set 
automatically or manually. Surprisingly, 
the camera lists at about the same price as 
the first, rather featureless MOS camera 
of about a year ago: Si 995. 

High-quality, stereo sound for 
videocassette recordings was the big an- 
nouncement last January by a consortium 
of Beta-format VCR manufacturers. 
They had agreed on a standard for the 
Beta format to put two audio channels on 
the tape (with rotating drum heads) with 
more impressive specifications than tra- 
ditional analog audio. Those specifica- 
tions included a dynamic range of 80dB 
and a frequency response of 20hz-20kHz 
with less than 0.3% harmonic distortion. 
Now [he products are starting to appear, 
and the Sanyo (1200 W. Artesia Blvd., 
Compton , CA 90220) VCR 7300 is one of 
the first "portables" to include Beta Hi- 
Fi . The unit features separate audio inputs 
(as from a stereo tuner for use during a 
simulcast) and outputs (for playing 
through a stereo system), and claims a 
dynamic range greater than SOdB. A sep- 
arate, stationary audio-head makes all 
Beta- format tapes playable on the VCR 
7300; and all tapes recorded on the deck 
will play back (in mono) on other Beta 
decks. Other features include: 105- 
channcl cable-ready tuner with 12 push- 
button channel selectors; one week, one 
event programmable timer; 8-function 
wired remote control, and Betascan pic- 
ture search. It weighs 15 pounds includ- 
ing the rechargeable battery. It operates 
from that battery, or from AC or a 12- volt 
car battery . The price of the unit, (see Fig. 
4) is $1000. 

As more television manufacturers join 
in the move toward component TV, Pro- 
ton (19600 Magellan Dr., Torrance, CA 




FIG. 3— HITACHI'S VKC3400 boasts an MOS Im- 
age sensor, a full-color electronic viewfinder, 
and a range of special -effects features. 



FIG. 4— THE SANYO VCR 7300 is the first port- 
able unit to make used of Beta Hi-Fi. 



90502) is taking a different tack by build- 
ing component- quality video, audio, tun- 
ing, and switching sections into their 
model 619 19-inch receiver/monitor (see 
Fig. 5), The video- monitor section limits 
overscan to 5%. Horizontal resolution is 
rated to be in excess of 370 lines. Built 
into the receiver is an automatic flesh- 
tone adjustment, which can be manually 




FIG. 5— A 19-INCH RECEIVER/MONITOR, the 
Proton model 619 features component-quality 
video, audio, tuning, and switching sections In a 
single cabinet. 

overridden. Picture brightness also auto- 
matically adjusts to ambient lighting con- 
ditions . There are four video inputs; two 
for RF and two for composite video. 
Front-panel pushbuttons select the input. 
There are also provisions to handle 
stereo-audio inputs from such sources as 
stereo- videodisc players and VCR's (the 
set has only a mono speaker, however). 
Outputs include one for video (for record- 
ing) and two for two-channel audio. 

With the proliferation of home audio 
and video equipment, the cable and cable- 
switching mess gets increasingly more 
complex. To combat that problem, what 
may be the ultimate home-electronics 
switcher was introduced by Video In- 
terface Products (1930 Ecorse Rd., Allen 
Park, MI 48101). The From : To routing 
computer, shown in Fig. 6, not only 
accommodates 10 inputs and 8 outputs, 
but also has a number of microprocessor- 
controlled features that allow it to be used 
as a control board for a small-scale televi- 
sion production. For simple selection of 
inputs and outputs, all the user needs to do 
is press the appropriate from and to 
squares on the grid. More complex com- 
binations involving multiple audio and 




FIG. 6— THE ULTIMATE in convenience and 
flexibility, the microprocessor-controlled From- 
To switcher from Video Interface Products can 
handle 10 Inputs and eight outputs. 



50 



video gear can be stored in up to 5 memo- 
ries. Two outputs can be RF modulated 
(built-in) in case you want to display a 
composite video signal on a standard TV- 
set. A scan mode automatically switches 
through up to ten video inputs at infinitely 
selectable scan rates. The unit was en- 
gineered with extensive internal shield- 
ing. Crosstalk is less than — 60dB. Of the 
three RF inputs, one features a VHF input 
amp, while the other two use broadband 
input amplifiers capable of handling fre- 
quencies through 900 MHz. The control- 
pad of the two-piece unit can be wall 
hung, if desired, with a 5-conductor cable 
linking it to the central console. The sug- 
gested retail price is $999. 

Games and computers 

A relatively new company, Koala 
Technologies Corp. (4962 El Camino 
Real, Suite 125, Los Altos, CA 94022), 
has developed a low-cost touch panel for 
use on Apple, Atari, Commodore, and 
IBM personal computers. The Koalapad, 
shown in Fig. 7, may eventually he used 
as a 40-function controller for some rather 
sophisticated software, in addition to its 
obvious applications in computer 
graphics. The unit's four-inch-square 
touch-sensitive surface can be used with 
either a stylus or a finger to move a screen 
pointer (cursor). In conjunction with the 
graphics software included with the pad, 
the neophyte computer artist can have the 
computer draw straight lines between two 
points, fill segments with various colors, 
magnify a segment to rearrange pixels, 
and create free-form drawings on the 
screen in response to the tracing on the 
pad. 

From Xonox (1 131 1 K-tel Dr., Minne- 
tonka, MN 55343), a division of K-Tel 
(the same people who bring us 50 original 
hits on two LP's or cassettes), comes a 
new brand of videogame cartridge with 
something really different; Double- 
Enders, a cartridge that is actually two 




cartridges. Not just two games — that's 
been done years ago — but two separate 
cartridges packaged as if they were glued 
end-to-end, with their edge connectors 
facing away from each other; see Fig. 8. 
While that is certainly clever packaging, a 
sneak preview of the actual games at the 
Consumer Electronics Show revealed 
some interesting play in these SK (per 
game) cartridges. Most of the cartridges 
have from three to five game screens. 

One of the smal lest direct-connect, RS - 
232 compatible telephone modems is the 
J-CAT by Novation (18664 Oxnard St., 
Tarzana, CA 91356). That 300-baud 
modem, shown in Fig. 9, can be set for 
auto answer/originate, as well as manual 





FIG. 7— THE KOALAPAD, from Koala Technol- 
ogies Inc., Is a low-cost touch panel for use with 
microcomputers. 



FIG. 8— TWO FOR ONE. The Double Ender car- 
tridges from Xonox feature two separate 8K 
games in a single, two-ended cartridge. 



answer/originate. An audio indicator 
gives the operator the status of the phone 
line (dial tone, busy signal, etc.). It fea- 
tures full-duplex operation only and car- 
ries a suggested retail price of $149. 

Personal Electronics 

In use in Europe for some time, and 
now available in the New York metropo- 
litan area, a new traffic-conditions alert 
system is being introduced by Blaupunkt 
(2800S. 25th St., Broadview, IL 60 153). 
Called Automatic Radio /nformation, or 
ARI, the system uses existing selected 
FM-broadcast stations to bring timely, 
localized traffic data to commuters. With 
an ARI-equipped car stereo, a driver can 
turn down the radio volume or turn on the 
tape player without missing traffic re- 
ports. When the report comes on, a sub- 
carrier signal sent by the broadcaster acti- 
vates the car radio to a pre- set volume, 
making sure the driver hears it. If the tape 
player is going, it is paused during the 
report. Participating broadcasters each 
have limited geographic zones, thus mak- 
ing sure the driver tuned into that local 
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FIG. 9— THE J-CAT from Novation, one of the 
smallest direct-connect RS-232 modems avail- 
able. 



station hears only about relevant road in- 
formation. Blaupunkt is offering ARI 
adapters for some of its auto-stereo mod- 
els (see Fig. 10), and is building ARI 
capability into some of its stereo radio/ 
cassette decks. The company is currently 
licensing the technology to other man- 
ufacturers and plans to bring this system 
to more cities in the U.S. 

Although automatic dialers aren't new, 
the shirtpocket-sized Dial-Ii, shown in 
Fig. 11, from Dictograph (3573 Warden 
Ave., Buffalo, NY 14086) packs an im- 
pressive roster of features in its tiny case. 
The unit stores up to 1 00 telephone num- 
bers and then audibly tone-dials them 




FIG tO— IN THE ARI SYSTEM, special signals 
keep a driver informed of traffic reports in his 
area. The adapter shown here will adapt a 
Blaupunkt car stereo to receive those ARI sig- 
nals. 



through a small speaker at the back of the 
case. Each memory can store up to 32 
digits, leaving plenty of room for MCI, 
Sprint, or other budget long-distance- 
service access codes. An LCD display 
shows the number being dialed. For dial- 
ing numbers not stored in memory, the 
keypad can be used just as a pushbutton 
dialer. Also included is a clock (pro- 
grammable in 1 2 or 24-hour time), alarm, 
memory calculator, and low-battery 
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warning. The circuit lets you change rn 

batteries without losing what is in mem- 2j 

ory. The suggested retail price is $65. [5 

As frequent users of walkman-type ™ 

tape players know, batteries are an ex- 33 

pensive habit. Clear Electronics (5362 a> 

Bolsa "B", Huntington Beach, CA G 
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FIG. 11— THIS TINY AUTOMATIC DIALER, the 
Dial-It from Dictagraph, can store up to 100mim- 



92649) has combined an AM/FM stereo 
tape-player and a slide-on rechargeable 
battery pack thac will stop the endless 
purchases of batteries in their 818 AM/ 
FM stereo tape-player shown in Fig. 12. 
The power pack has its own retractable 
AC power-plug; it plugs directly into the 
wall receptacle for recharging. Each 
charge keeps the player going for 6 to 10 
hours. Packaged with the player and pow- 
er pack are two pair of lightweight head- 
phones and carrying case; it all sells for a 
suggested retail price of SI 40. 

What makes the Regency Electronics 
Inc. (7707 Records St. , Indianapolis, IN 
46226) MX 7000 noteworthy is the fact 
that it covers more of the frequency spec- 
trum than any other consumer-oriented 
programmable scanner ever has. In addi- 
tion to the standard VHF and UHF com- 
mercial bands, the unit, shown in Fig. 13, 
has continuous coverage from 27-1250 
MHz (that's 1 .25 GHz). Services covered 
in that range include Citizen's Band, FM 
broadcast, aircraft, 800-MHz public ser- 
vice, and cellular telephone. Front-panel 
selection is available for three receive 
modes: narrow-band FM, wide-band 
FM, and AM. The scanning interval is 
selectable; the intervals available are 5, 
12.5, and 25 kHz. Up to 20 frequencies 
can be stored. Availability is scheduled 
for late 1983 and the suggested retail price 
will be $599. 
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It may look at first like an electric 
flyswatter, but it's really anew design for 
a microphone for use in recording sound 
in noisy rooms or in rooms with a lot of 
hard surfaces. The Sound Grabber, from 
Crown International (1718 West Mis- 
hawak Rd, Elkhart, IN 46517) lies in- 
conspicuously face-down on a table. The 
microphone element is set in place about 
one-quarter inch above its large, flat, 
plastic surface. The element captures 
sound in front of it such that all sound 
reaching the element is in phase. In a 
demonstration we had of the device, the 
improvement in recording quality, es- 
pecial! y the quality of voices , over a built- 
in condenser microphone was consider- 
able. The suggested retail price is $99. 

The Energy$Teller from Advanced 
Micro Products, Inc. (150 W. Meramec, 
Suite 205, Clayton, MO 63105) keeps an 
eye on energy usage in the home or plant. 
The sensor module plugs into the wall 
socket, and the appliance under test plugs 
into the module. A six-foot cable with a 
plug resembling a modular-phone plug 
attaches to the processor unit. After the 
user keys in the killowatt-hour rate paid 
for electricity, the processor auto- 




powered from a rechargeable battery pack. 



FIG, 1 3— THE REGENCY MX 7000 Offers con- 
tinuous coverage from 27-1250 MHz. 



matically keeps track of how much the 
electricity used by that appliance costs. A 
log book, called the Energy$Cneckbook, 
is included to record the interval between 
readings. Tracking actual cost can help 
isolate wasteful appliances or equipment. 
The 120- volt module handles up to 25 
amps. A 240- volt module will also be 
available. Suggested retail price for sys- 
tem shown in Fig. 14, is $80. 

American Bell (5 Wood Hollow Rd., 
Parsippany, NI 07054), one of the com- 
panies created in the break up of AT&T, 
has introduced a line of telephones for 
sale to the general public. Of interest here 
is their Genesis system, a micropro- 
cessor-controlled, modular telephone 
that takes on powerful attributes with the 
addition of plug- in cartridges and mod- 
ules. The alphanumeric display on the 
main console, for example, shows names 
and numbers stored in the electronic di- 
rectory module shown in Fig. 15. By it- 




FIG. 14— THE ENERGYSTELLER, sensor mod- 
ule, and log book help keep track of electricity 
consumption. The system Is manufactured by 
Advanced Micro Products, Inc. 



self, the main console can store seven 
numbers plus three emergency numbers; 
the emergency numbers stand out on the 
console in red. Also built in is a call timer 
and alarm. Plug- in cartridges feature 
additional memories or custom-calling 
functions such as 3-way calling, call 
forwarding, and call waiting. Each car- 
tridge redefines the keys on the console; 
slide in cards rename the keys. 

Sound Plus from Controlonics (5 
Lyberty Rd., Westford, MA 01886) is 
about the only device singled out for 
recognition for using electronics to aid the 
handicapped — in this case, the hard-of- 
hearing. When a roomful of TV watchers 
contains one or more people who are hard 
of hearing, the volume almost always 
goes up to accommodate the one with the 
worst hearing, perhaps to the discomfort 
of the others. But Sound Plus lets the 
hard-of-hearing in the audience hear as 




FIG. 15— THE GENESIS from American Bell, a 
modular, microprocessor-controlled telephone. 



loudly as they want, while the rest of can 
have the speaker volume at a lower level. 
The principle is quite simple. Each listen- 
er who needs one has an individually con- 
trolled amplifier-headphone combina- 
tion. The device picks up the sound from 
the TV speaker with its microphone 
(plugging any device into the external 
speaker or earphone jack would cut off 
the internal speaker for the others in the 
room). Then the sound is transmitted via 
infrared up to 50 feet to all wearers of the 
headset/receiver, a stethoscope-like de- 
vice. R-E 
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LOGIC CIRCUITS 



Emitter-coupled logic, though not as popular as other logic families, is by far the fastest available 
commercially. Let's take a look at some ECL basics. 



TJ BYERS 



WHAT WOULD YOU SAY IF I TOLD YOU 

that there are IC's available that can pro- 
cess data at the rate of 500 million bits per 
second? Some new laboratory discovery, 
you ask? Hardly, I'm talking about ECL 
(Emitter Coupled Logic) circuits. 
Although ECL IC's became com- 
mercially available in 1962, they are still 
not very popular with hobbyists . Howev- 
er, due to their ultra-high-speed switch- 
ing properties, they are popular in the 
data-processing, test-equipment, and 
d igital- c ommu n icati on s i n du stri e s . 

ECL IC's can be purchased today for 
about the same price as you're paying for 
TTL IC's. Does all this sound too good to 
be true? Well, before you rush out to 
replace your "antiquated" designs with 
ECL, first let me tell you that the average 
ECL circuit is nothing at all like the stan- 
dard TTL format you've grown to love 
and understand, 

ECL theory 

Unlike the popular TTL-style logic, 
which exploits the two states of a transis- 
tor (either on or off), ECL is biased so that 
the transistors are in the active region at 
all times. (That is why ECL is often called 
nonsaturated logic.) Because the transis- 
tor does not go into saturation, there is 
no stored-base-cbarge problem; so 
propagation-delay times are very small. 
The IC's have speed capabilities a full 
order of magnitude faster than other exist- 
ing technologies. 

Figure 1 shows a complete ECL gate. If 
you look at it closely, you'll recognize the 
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FIG. 1 — AN ECL GATE. Although there are two V cc connections shown, there is only one power 
supply. The connections are, however, separate on the chip. 



input section as being a slightly modified 
differential amplifier — similar in design 
to the input of an operational amplifier. 
However, also notice that one side of the 
differential "pair" includes four transis- 
tors, all in parallel. Each represents a 
separate gate input. 

To the right of the differential amplifier 
is a biasing network that provides a 
stable, temperature-compensated voltage 
source. That voltage is input to 
differential-transistor Q5, establishing a 
reference level for differential op- 



erations. With no signal present on any of 
the inputs, Q5 conducts, resulting in a 
voltage drop across R C 2- Output transis- 
tors Q7 and Q8, whose base circuits are 
coupled directly to the collector resistors 
Rci and R C2 respectively, monitor the 
status of the differential amplifier. Let's 
see what that means. 

With no inputs, Q5 conducts, and little 
current flows in the other leg of the differ- 
ential amplifier; there is no appreciable 
voltage drop across resistor R ci . Thus the 
voltage at the base of Q7 is V cc . Because 
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the output circuit is being operated as an 
emitter follower, the voltage developed at 
the emitter (output) of Q7 will be V cc 
plus the voltage drop across the base- 
emitter junction — or approximately 0.9 
volts less than V cc . 

Unlike R a , there is a voltage drop 
across R C 2 when Q5 is conducting. In 
fact, with the resistor values shown, the 
voltage drop is very nearly 1 volt. As 
before, the voltage developed at the emit- 
ter of Q8 will be the base voltage plus the 
voltage drop across the base emitter junc- 
tion. The emitter voltage of Q8 will be 
about 1 .75 volts less than V cc . With the 
outputs configured this way 
(V E7 = -0.9, and V Eg = -1.75). We de- 
fine it as our OFF state. 

If we now apply a voltage — which is in 
excess of the reference voltage es- 
tablished by the bias network — to the 
base of one of the input transistors, it will 
conduct. That increases the current flow 
through the emitter resistor R E . 

The increase in current raises the volt- 
age drop across the R E , causing a pro- 
portional decrease in the current flowing 
through Q5 — as is the nature of a differ- 
ential circuit. Very little current will flow 
through R C2 , but there is will be heavy 
current flow through R C i ■ The values of 
the resistors have been selected so that 
there will be approximately a one-volt 
drop across R cl , and almost no voltage 
drop across Rc 2 - In effect, the roles of the 
output transistors are reversed from the 
previous case. Now the output of Q7 is 
about — 1.75 volts and the output of Q8 is 
about - 0.9 volts; that represents the ON 
logic state. 

When the input signal is removed, the 
input transistor(s) drop out of operation, 
and the current reverts back to Q5. which 
in turn toggles the outputs again. That 
switching action is very smooth; a steady 
current flows from the power supply, 
reducing switching transients. 

Since the transistors never go into 
saturation — a requirement for stable TTL 
operation — there is no charge buildup at 
the junction. That means no storage-time 
effect to slow down the switching action. 
The design is so effective that the ECL 
gate is able to alternate states in a matter 
of picoseconds. 

Power supply 

In order to effectively use these fast 
switching times, which are equivalent to 
1 GHz in some lC's, other parts of the 
circuit take on a different look. One of the 
changes you'll see is in the power supply. 

Characteristic to ECL circuits, the V cc 
voltage — which is our positive line — is 
grounded. That means that our V EE line 
must therefore assume a negative poten- 
tial (usually —5.2 volts). Although any 
voltage source of the ECL family can be 
designated as ground, there is a valid rea- 
son for selecting the V cc source. 

To better understand the reasoning be- 
hind this, again think of an ECL gate as a 



differential amplifier (which it is, basical- 
ly). Differential amps have the capacity 
for very high common- mode rejection, 
allowing the input circuit to ignore many 
sources of noise and interference that are 
inherent in switching circuits. However, 
noise generated on the V cc line is not 
canceled out by the differential circuit. 
However, by referring V cc to ground, 
good noise suppression can be accom- 
plished. 

That changes our way of thinking 
somewhat, because a "1" level is now 
represented by ground potential. Con- 
sequently, the "0' ' logic assumes a nega- 
tive value, which is consistent with our 
new thinking. 

That brings up another point about the 
V cc voltage. If you look again at the 
schematic in Fig. 1, you'll notice that 
there are two V cc connections to the gate. 
That is quite intentional. The output tran- 
sistors drive the load using emitter 
followers, and the currents (particularly 
surge currents) are at times very heavy. 
That is reflected back into the V cc line as 
a voltage spike, or a glitch. At the speeds 
involved, crosstalk inside the integrated 
circuit is a real problem. To keep cros- 
stalk to a minimum, the two power 
sources are separated inside the package. 
However, that doesn't mean that you 
need two V cc power supplies. Both pins 
are returned to the same place (the posi- 
tive leg of the power supply). However, 
in order to achieve the isolation intended, 
heavy bus lines are used to avoid coupling 
between the voltage pins. In fact, the en- 
tire plane of a double-sided PC board is 
often used for the V cc connections, and 
will provide a substantial low-impedance 
ground at the same time. Using the 
ground -plane construction brings us other 
benefits, as we will see a little later on in 
our discussion. 

Although the ECL family of circuits is 
intended to operate from a —5.2 volt 
source, it is capable of working over a 
much broader range ( — 3.0 to —8.0). 
Unfortunately, performance (with re- 
spect to speed and noise) is not always 
predictable across the entire range, and 
it's best to keep the voltage within 10% of 
the —5.2 volts specified. 

Power dissipation 

One of the major complaints that has 
been lodged against the ECL family is 
that of excessive power dissipation. Since 
the transistors operate in their active re- 
gion, it is naturally assumed they will 
dissipate more power than other, 
saturation-type logic families. However, 
that is not always the case. If you look at 
the power-dissipation curve in Fig. 2, you 
will see that although the TTL-style logic 
does use less power initially, the condi- 
tion soon changes as the input frequency 
increases. As a matter of fact, even the 
power- miserly CMOS gate (operating 
with a 10- volt source) soon dissipates 
more power than what is dissipated by an 
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FIG. 2— POWER-DISSIPATION CURVES for var- 
ious logic families shows that while ECL is often 
considered to be a power waster, at high fre- 
quencies it is quite miserly. 



ECL gate — and before the operating fre- 
quency even reaches 10 MHz! 

Even though TTL and LS-TTL seem to 
fare better at first, at high frequencies 
they, too, end up wasting as much power 
as an ECL gate. The ECL gate, on the 
other hand, keeps right on switching 
along, maintaining the same level of pow- 
er regardless of the input frequency. In 
fact, in many situations the ECL design 
becomes a strong watt- for- watt competi- 
tor at frequencies as low as 20 MHz. 

Logic levels 

Since differential currents are used to 
represent the logic states, the logic vol- 
tages center around a threshold voltage 
that is established by the bias network. 
That can be seen from the transfer charac- 
teristics of the ECL gate, shown in Fig. 3. 
The "1" level is defined as —0.9 volts 
and the "0" level is — 1.75 volts. Notice 
the use of negative values when express- 
ing the logic levels, keeping consistent 
with our earlier observations. 

The reference voltage for Q5 is set at 
approximately —1.3 volts. You'll see 
that the levels defined for our logic states 
pivot about the reference by just about 0.4 
volts. By keeping the voltage levels con- 
fined to a narrow voltage band, rather 
than setting them at V cc and V EE , the 
slew effect is minimized. Slew is best 
defined as the amount of time it takes a 
pulse voltage to travel from one level to 
another. You probably know it better as 
rise time. 

The greater the voltage transition, the 
more time it takes for the gate to switch. 
In other words, you can increase the op- 
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FIG, 4— THE EXTREMELY HIGH clocking speed used with ECL circuits demands that careful attention 
be paid to design. 
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FIG. 6— AN ARRANGEMENT like this helps to 
minimize clock-skewing problems. 



erating speed by limiting the voltage 
swing. That is not to say that the devices 
won't accept voltage levels beyond those 
defined as the logic states. They will. In 
fact, the situation often occurs at lower 
operating speeds. It is quite acceptable for 
the input pulse to run the entire gamut 
from Vee to nearly V cc . 

High-speed logic 

Basically, designing with ECL logic is 
pretty much like using standard logic 
IC's — if you remember that V cc is 
ground. Because of the higher speeds in- 
volved, though, certain parameters re- 
quire some important consideration. It's 
not unusual to find ECL gates operating 
comfortably at 500 MHz. At that speed, 
restrictions are frequently placed on pulse 
timing to a degree unimaginable with 
other forms of logic. 

Assuming for the moment that the 
pulse width is 3 ns and that the delay per 
gate is 1.5 ns, the circuit in Fig. 4 will 
demonstrate our point. When a pulse is 
input to this configuration, it is split, with 
the signal traveling two different paths. 
(To simplify our example, only the actual 
signal paths are shown, but bear in mind 
that other inputs are present along the 
way, influencing the logical decisions.) 

The pulse travels through the circuit 
and finally arrives at the last logic gate. 
However, the bottom signal arrives ex- 
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actly 1 .5 ns later than the top one. Now, 
one and one-half nanoseconds is not a 
very long time, and it would be ignored 
using standard logic practices. However, 
at the clocking speed we have set for 
ourselves in this circuit, it amounts to a 
full 25% of the clock cycle— and 50% of 
the pulse width! 

At the beginning of the clock cycle, the 
final gate senses the inputs and makes its 
decision. However, 1.5 ns later the logic 
pulse from the lower path arrives at the 
input. Now, depending upon the logic 
states involved, the later signal could 
abruptly alter the status of the output. 
Furthermore, if there were a total of five 
gates involved in the lower path, the 
pulses would never coincide because they 
would be separated by 3 ns. 

ECL clock skewing 

Lead lengths must also be considered 
because of the high operating frequen- 
cies. A mere 12 inches of wire will delay a 
signal by about the same amount as one 
gate does. To emphasize that, let's taire 
the circuit layout in Fig. 5, depicting, 
more or less, the physical positioning of 
several ECL gates on a PC board. The 
clock pulse is tied into the board at the 
top, and distributed to the IC's as shown. 
I'll bet you can see the problem already. 

By the time the pulse reaches the fifth 
IC, the timing signal is skewed by a full 
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FIG. 5— LEAD LENGTHS become critical in ECL circuits. 



2.0 ns; on the back swing, the entire bot- 
tom row of chips is off by nearly 3 ns. As 
a matter of fact, the last chip is clocking 
more than 4 ns late; that is an intolerable 
situation ! 

To minimize such clock skewing prob- 
lems, line delays must be matched to each 
other by better than 1 ns. A practical way 
to accomplish that is to use a logic-tree 
arrangement, such as is shown in Fig. 6. 
The timing signal is fed to one centrally 
located IC. From there, lines of matched 
length carry the timing pulses to the in- 
dividual gates. 

nor logic should always be used when 
developing clock trees, and or and nor 
outputs should never be mixed within the 
chain. Due to lumped capacitance and 
other factors, loading of the outputs 
causes the gates to respond more slowly. 
So for high-speed performance, it is re- 
commended that no more than four to six 
loads be applied to any one driver. Fur- 
thermore, when more than one gate is 
driven by a single output, it's better to run 
separate lines — of equal length — to each 
input rather than lump the loads at the end 
of a signal line. It is sometimes necessary 
(and usually desirable) to include an extra 
gate in a line to match delayed pulses 
from longer runs. 

Parallel gates can be used to increase 
the bandwidth of an ECL driving gate 
when clock repetition rates are high, or 
when large capacitive loads are involved. 
Bandwidth s can be extended by 40 or 50 
MHz just by paralleling both halves of a 
dual gate. 

As you may suspect, the timing prob- 
lem becomes even more critical when 
more than one circuit card is involved in a 
system. Since the master clock is normal- 
ly located on just one card, with output 
lines sent to the other cards in the system, 
it becomes imperative that all the feed- 
lines be identical in composition (all 
coax, for example) and of exactly tffe 
same length! 

Unused inputs 

There always comes a time when there 
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are more logic functions contained on a 
chip than the designer needs. When that 
happens, something has to be done with 
the unused pins. The differential input of 
an ECL gate represents a very high im- 
pedance, and ordinarily a floating input 
would spell trouble. With no planned di- 
rection, reverse-bias leakage builds up a 
charge on the base-input lead. That often 
produces ambiguous outputs or power- 
dissipation problems for the IC involved. 

To overcome the problem, a pulldown 
resistor has been included on the chip. 
The resistor references the input to V EE 
(thus bleeding off any charge build-up), 
but has a large enough value — 50K in 
most cases — to have little effect on the 
signal. As a result, all unused inputs can 
be left unconnected. 

Be that as it may, there are exceptions. 
Several ECL devices don't have internal 
pulldown resistors; an example is a line 
receiver. In the case of a line receiver, one 
input must be tied to the V BB pin (V BB is a 
reference source used for Schmitt trigger 
applications) and the other returned to 
V EE when the receiver is unused. 

It frequently occurs during the analysis 
of a logic design that one of the inputs 
must assume a constant state. You see this 
configuration all the time in decision- 
making circuits that compare the input 
pulse to a Fixed frame of reference. And, 
as has been the practice with standard 
logic, the inputs are hard-wired to either 
V cc for a fixed high, or V EE for a low. 

Although it is acceptable to tie the input 
to the V EE line to simulate a low input 
with ECL gates, the reverse should not be 
attempted. Tying the input to V cc — or 
ground, as is the case — to imitate a high 
input is not recommended. Due to their 
design , many of the ECL IC s won' t oper- 
ate properly when that method is used. 

The proper way to force a logic " 1 " is 
to provide —0.9 volts at the input. You 
can use a resistor voltage-divider but most 
manufacturers recommend you use the 
forward voltage drop across a diode junc- 
tion, as shown in Fig. 7, to provide the 
voltage required. 
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FIG. 7— A DIODE IS USED to Imitate a "high" 
input for an ECL gate. 



Outputs 

Since the ECL output is an open emit- 
ter, an external load resistor is required to 
to provide a current path for the output tran- 
y sistor. Normally, a resistance between 
O 270 and 510 ohms is selected. 
[E We should note that almost no dedi- 
£r] cated driver circuits exist in the ECL 
Qj family. That is because every gate is cap- 
O able of becoming a driver. In fact, with 
g the values so far specified, each output is 
rr capable of driving approximately 20 gate 
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FIG. 8— THE NOR OUTPUT can be used to keep your designs more efficient, by reducing delay times 
and the number of gates required. 



loads. The maximum fanout, however, is 
not limited by the gate's DC driving 
capacity as you may think. 

While DC loading, such as the pull- 
down resistors in the input circuits, can 
produce a shift in output voltage levels, it 
does little to alter processing times. AC 
loading, on the other hand, increases as 
the capacitance across the output circuit 
increases. The AC considerations are 
what determine the maximum fanout. If 
not for those considerations, the fanout 
drive capability would be greater than that 
which is required for most any practical 
application . 

Driven through a typical output im- 
pedance of 7 ohms, the output transistor is 
able to force current through the capaci- 
tance, hastening the charge time and leav- 
ing the rise time less affected. Fall time, 
however, must depend on the discharge 
rate through the load resistor. Therefore, 
it is beneficial to keep the load resistance 
as small as practical. Unfortunately, as 
the load resistance decreases, power dis- 
sipation (in both the IC and resistor) in- 
creases. For that reason, 200 ohms to V^ 
is suggested as the smallest value you 
should use. However, the gate input 
doesn't require that the logic voltage 
swing ail the way to V EE , remember? Any 
level in excess of — 1 .65 volts is all that's 
really necessary. Therefore, if we were to 
provide another power supply — one near- 
er the ' '0' ' level — and if we returned our 
load resistors to that line instead of the 
V EE line, resistance values could be re- 
duced with no burdening increase in pow- 
er dissipation. 

Well, that is exactly what is done. A 
— 2.0-volt source, labeled V-n-, is es- 
tablished, and the output load resistors are 
returned to it. The pulldown-resistance 
now ranges from 150 ohms to 50 ohms, 
with 35 ohms specified as the minimum in 
most cases. Consequently, rise and fall 
times are less influenced by capacitive 
loading, power dissipation is reduced by a 
factor of four, and the "0" logic level is 
still within limits. 



Of course, it must be decided during 
the course of design whether or not the 
cost and distribution of a - 2.0-volt pow- 
er supply is warranted. In many small 
systems, it isn't — in which case a resistor 
to V EE is preferable. 

Design shortcuts 

The open-emitter drive makes it possi- 
ble to engineer logic shortcuts into your 
designs. In particular is the wired-OR 
function. Wired-OR is the process of com- 
bining two (or more) outputs and oR-ing 
the results — without the use of a separate 
gate. 

In general, it is recommended that the 
equivalent of only one pulldown resistor 
be used for the wired-OR design; although 
two resistors will improve fall times, it 
does so at the expense of added power 
dissipation. Due to low level current 
flow through the resistor, the number of 
gates paralleled in the wired-OR fashion 
should be limited to six in order to main- 
tain a suitable level for low logic. 

It is important that you keep the outputs 
involved physically close (from the same 
IC when possible). Anything else only 
aggravates the timing problems. 

Another convenience of the ECL fami- 
ly is the inclusion of the complementary 
nor output on most chips. Use of the nor 
function eliminates the need for time- 
delaying inverters, reduces package 
count, and improves propagation time. 

An example of combining these two 
features in a single design is shown in Fig. 
8. The standard design is shown in Fig. 
8-a, and Fig. 8-b shows how the design 
can be changed to save several gates 
while obtaining an increase in signal pro- 
cessing speed. 

If you think ECL is reserved for only 
high-speed circuits. . .don't. They are just 
as effective in slower circuits. Moreover, 
many of their unique characteristics make 
them desirable in circuits now served by 
TTL. When we continue, we will in- 
vestigate how to get the most from your 
ECL IC's. R-E 
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Powerline Transient 
Suppressor 



All it takes is a single glitch, 
transient, or surge on a 
power line to wipe out hours 
of work on a personal 
computer. Here's a simple 
yet effective device that 
helps eliminate those three 
serious power-line-related 
problems. 




THERE ARE THREE DIFFERENT TYPES OF 

power- line disturbances that can affect 
the operation of small computers: RF in- 
terference, line transients, and power- 
tine surges. Each can affect different 
computers in different ways. Also, some 
computers are more easily affected than 
others. For example, short of a direct 
lightning hit, no power-line disturbance 
will disrupt a Heathkit/Zenith H8 or Z/19 
computer. One H8 we know of was run- 
ning when the opposite wire of a 120/ 1 20 
(240 volt) power line took a direct lightn- 
ing hit only 100 feet away; the HS just 
kept on working. On the other hand, sim- 
ply turning on one of the most popular 
printers will cause an equally popular per- 
sonal computer to re-boot — and wipe tbe 
program you've been writing for three 
hours right out of memory. 

Let's look at the three types of dis- 
turbances and some of their causes. Turn- 
ing first to RF interference, we were 
asked to cure such a problem plaguing a 
TRS-S0 Model HI used for de- 
monstrations in a Radio Shack store. It 
turned out that the source of the in- 
terference was a Color Computer that was 
also being used for demonstrations. All 
that was needed for a quick and in- 
expensive fix was a $12 RF filter that 
Radio Shack itself sold. 

Line transients are another simple-to- 
cure but nevertheless bothersome prob- 
lem. They are generated by power 
transformers and inductors when the cur- 
rent through them is turned on or off 
(although it's most severe when turned 
off.) Consider this case involving an 
Epson Printer and a TRS-80 Model 1 com- 
puter. If scripsit text -editing software 
was running, simply turning the printer 
on caused a line transient that scrambled 
the memory but not the video display. 
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Everything looked just fine on the video 
screen, but what was saved to disk or sent 
to the printer came from memory, and 
that was pure garbage. 

Transient "ride-through" was the rea- 
son for the scrambled memory. It's not 
unusual for line transients caused by in- 
ductors and even lightning discharges in 
the neighborhood to range as high as 1000 
volts; and those transients can ride right 
through the power-supply regulators and 
into the Five-volt computer power supply. 
The result can be scrambled memory or 
"blown" ICs. The cure for the problem is 
a General Electric MOV (Metal Oxide 
Varistor) that more or less clips in- 
stantaneous line- transients at about 1 80 
volts, a safe value that is generally hand- 
led (as far as we can tell) by all personal 
computers. 

Finally, we can come to the third dis- 
turbance, one that causes the "silent 
death" of software, and sometimes of 
hardware: power-line surges caused by 
the local electric company's trying to 
maintain service after a power interrup- 
tion. As a general rule, if a power line 
fails, the utility company will attempt to 
maintain service; often, the line may 
surge several times before failing com- 
pletely, or the line may "hold," and pow- 
er will be restored. The first interruption 
will probably wipe out or scramble what- 
ever is in the computer's memory. The 
transients caused by the surges that follow 
as the utility tries to maintain power are 
quite capable of zapping your ICs and 



disks. If the first failure takes your disk 
drives out of service, you want to keep 
them out of service until things are safe 
for them once more. Applying power 
again and again — particularly in the case 
of start-up transients — -to a disk drive with 
the door closed is an odds-on bet to wipe 
out a disk. For software protection, a 
good rule of thumb for personal comput- 
ers is that when the power takes the com- 
puter down even for an instant, keep the 
computer and all its peripheral equipment 
out of service until you are absolutely 
certain that steady, reliable power has 
been restored. 
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FIG. 1— THIS EASV-TO-BUILD CIRCUIT can pro- 
vide better power-line protection for a personal 
computer than many commercial devices cost- 
ing as much as StSO. 
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Three in one 

One way to eliminate, or at least sharp- 
ly reduce, the problems caused by the 
unusual power-line conditions we've dis- 
cussed is with the simple yet effective 
device described by this article. A 
schematic diagram of that device is 
shown in Fig. I. 

Although relatively unsophisticated, it 
does protect your computer against Ihc 
three most common forms of power- line 
disturbances. First, there's FL1, an RF 
filter that keeps RF from entering into 
your computer through the power line, 
and RF from your own computer from 
getting into the power line (see Fig. 2). 




FIG. 2— THIS RF FILTER keeps RF power-line 
interference from leaking into your computer, 
and keeps your computer from interfering with 
other devices. It is particularly good at keeping 
two computers on the same power line from 
interfering with each other. 



Second, it has a General Electric MOV, 
VRI, across the outlet receptacle to re- 
duce i he effects of line transients (see Fig. 
3). Finally, relay RY1 is wired so that it 
drops out and stays out after the first 
power-line interruption until deliberately 
reset by the user. If the power fails at 
night, and in the darkness you forget to 
turn off your computer system, hours 
later — when the utility restores power — 
your disk drives won't start by them- 
selves. Also, if the utility creates surges 
on the line while trying to maintain pow- 
er, your computer will be safely dis- 
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NE2 

FIG. 4— ALL OF THE COMPONENTS mount on the metal front panel of a plastic utility cabinet. 



g FIG. 3.— IT LOOKS LIKE A DiSC CAPACITOR, 

< but it's really a metal oxide varfstor that limits 

E transient line-voltage surges to about 1 80 volts. 
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connected from any consequences of that 
surging. 

Two neon indicator lamps show the 
condition of the power line and of VRI . 
Lamp NE1, an amber-colored power in- 
dicator, will always be lit if there was no 
interruption of the power source. If NEl 
is out it means there was a power-line 
interruption and the power to receptacle 
SOI is locked out (RY1 dropped out). 
Power is restored by pressing reset 
switch SI, which causes RY1 to pull in 
and latch, and apply power to SOI . 

Lamp NE2, a green UMtT indicator, 
shows that the safety fuse in series with 
VR I is intact and the power line is pro- 
tected against transients. Lamp NE2 must 
always be on when NEl is on. If NE2 is 
out it means there was an excessive tran- 
sient that caused fuse Fl to blow, or — 
more seriously — that VRI is damaged. 
Replace fuse Fl. If it blows again (as 
indicated by failure of NE2 to light), sim- 
ply replace the varistor. It is rare for a 
varistor to be damaged by a transient, but 
it can happen. 

No provision is made for an on-off 
switch because the unit is intended always 
to be on; it is simply a safety device. If 
you want to use the device as a master 
power-control for your computer system, 
you can install an on-off switch in series 
with either power-line connection to the 
RF-filter input. Keep in mind, however, 
the fact that S 1 must still be depressed to 
turn the power on. 

Construction 

The unit described was built on the 
metal panel supplied with a 7 5 /g X 2'/s X 
4 5 /j6 plastic utility-cabinet. There are two 
versions of that cabinet around: the U.S. - 
made Bakelite cabinet with a sturdy metal 
panel, and the "imported" model made 
of soft plastic with a relatively thin metal 
panel. If the thin panel is all you can get 
and you want something more sturdy, you 
can cut a duplicate from a sheet of a 



PARTS LIST 



FL1— EMI/RF filter (Radio Shack 273- 

1 00 or equivalent) 
VR1— V130LA10A metal-oxide varistor 

(General Electric) 
RY1— DPDT plug-in relay, 125-volts AC 

(Radio Shack 275-217 or equivalent) 
S1 — pushbutton switch, normally open 
NE1 — neon lamp assembly with built in 

resistor, 1 20 volts, amber 
NE2 — neon lamp assembly with built in 

resistor, 120 volts, green 
F1— fuse, 3AG, 1 or 1 2 amps (see text) 
S01 — AC receptacle, three-pronged, 

grounded type 
Miscellaneous — cabinet, fuseholder, 3- 
wire line cord, relay socket (Radio Shack 
275-220 or equivalent), No. 14 solid wire, 
etc. 



heavier grade aircraft-quality aluminum. 

As shown in Fig. 4, all components 
except RY 1 mount directly on the metal 
panel . Relay RY I is mounted on a small 
L-bracket fashioned from scrap alumi- 
num. (See Fig. 5.) Form the bracket to the 
shape required to mount the particular 
relay you use. The relay specified in the 
Parts List is easy to obtain, and mounts in 
a socket that is similarly easy to obtain 
and install. Its use is recommended. 

When you form the L-bracket, make 
certain there will be clearance for the 
small terminal-strip used to mount the 
VR I — that terminal strip is secured by 
one of the rivets or screws used to mount 
the bracket on the panel; alternatively, 
you can leave room for the terminal strip 
next to the bracket. Take note that the 
power line for a computer must be 100% 
free of interruptions. Make sure that all 
components are tied down and expertly 
soldered; leave no connections hanging in 
space even if they are soldered and taped 
(see Fig. 6). 

continued on page 78 
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Those "idiot lights" on your car's dashboard are great for telling you when something has gone 
wrong. . .but by then it's usually too late. This digital gauge will constantly monitor your oil pressure 
and warn you of problems long before they become critical. 

FRED L. YOUNG, SR. and FRED L. YOUNG, JR. 

A READING OF THE OIL PRESSURE IN YOUR 

car can tell you many things about what's 
going on in the engine — whether there's 
enough oil , whether a component (such as 
the oil pump) is beginning to fail, or 
whether there's a leak. The digital pres- 
sure gauge described here provides a two- 
digit display of the oil pressure — between 
25 and 75 psi ( Pound s/Square /nch)— 
updated four times a second. It's easy to 
build, and can save you a lot of trouble 
and expense. 

Before you begin, a word of advice: 
Despite the fact that the digital gauge 
provides a lot more information than the 
idiot- light indicator you presently have, 
don't get rid of that indicator. It will act as 
a backup device should the digital gauge 
fail for some reason, and should you be 
unfamiliar with low oil-pressure warning 
signs, will give a definite indication that 
something is wrong. 

How it works 

The circuit is similar in operation to the 
digital voltage and temperature meters 
described in recent issues of Radio- 
Electronics (July and August 1983, re- 
spectively). Its schematic is shown in Fig. F | G , i_TWO IC's, a CA3161E and a CA3162E do the whole job— from converting the analog voltage 
1 . A regulated five-volts DC is derived from the sensor to digital form to driving the display LED's. 
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from IC I , an LM340T-5 regulator, and 
supplies power for the rest of the circuit. 
The voltage coming from the pressure 
sensor (see below) is applied to 1C2, a 
CA3 162E dual-slope, dual -speed analog- 
to-digital converter with BCD (Binary 
Coded Decimal) outputs. The BCD sig- 
nals are converted by IC3, a CA3161E, 
into signals to drive two 7-segment 
LED's, The CA3161E takes care of de- 
coding the BCD signals, multiplexing the 
displays (to save power), and driving the 
LED's. Because that IC controls the 
amount of current supplied to the dis- 
plays, no external current- limiting resis- 
tors are needed. 

Only two adjustments have to be 
made — one (R2) to set the ' 'zero-point' ' 
of the conversion circuit, and one (R3) to 
scale it; i.e., to match it to the sensor. 

The sensor 

Many oil-pressure sensor units will not 
work properly with the digital gauge. 
There are three, though, that we know 
will work: the General Motors 
GM370801, GM547034, and 
GM14039612. One or more of them 
should be available at a local automotive- 
parts supply house or GM dealer. 

As (oil) pressure is applied to the sen- 
sor, its electrical characteristics change 
almost linearly; each pound of pressure 
causes a corresponding change in the re- 
sistance of the unit. At 40 psi, the resist- 
ance is approximately 40 ohms. 

To convert that resistance into the volt- 
age required by the meter circuit, a cur- 
rent is passed through Rl (470 ohms) to 
the sensor. As the resistance of the sensor 
changes with the pressure applied to it, 
so, then, does the voltage across it. Since 
the resistance varies linearly , and the cur- 
rent is constant, then the voltage, also, is 
directly proportional to the pressure. At 
40 psi, a potential of approximately 400 
mV is developed. 

That voltage is applied to pin 1 1 of IC2, 
where it is converted to a digital value and 
processed for display on the LED's. 

Construction 

A foil pattern for the digital pressure 
gauge PC board is shown in Fig. 2, and a 
parts-placement diagram for the circuit in 
Fig. 3. You can etch your own board, if 
you like, or purchase one from the sup- 
plier indicated in the Parts List. 

The article in the July 1983 issue of 
Radio-Electronics describing a digital 
voltmeter for your car goes into great 
detail about circuit-board assembly tech- 
niques; if this is your first construction 
project, we suggest that you read it before 
going to work. 

A red plastic front panel will make the 
displays easier to read. It should be pre- 
pared before you begin work on the 
board. Cut a piece of '/s-inch red plastic 
about the same size as the board and lay it 
on a clean soft cloth. Then position the PC 
board on it, component-side down, and 
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FIG. 2— FULL-SIZE FOIL PATTERN (or etching the printed-circuit board. See the Parts List tor a 
supplier of ready-to-use boards. 





FIG. 3— WHEN YOU INSTALL the LED's, solder only two corner pins at first. That wit! let you adjust 
their positions easily should they not be in straight. 



mark the plastic with the positions of the 
board's four corner holes. Then carefully 
drill holes at the four positions marked on 
the plastic to accept 4-40 bolts. Don't 
split the plastic — use a fine drill-bit first, 
and then a larger one until the hole is the 
size you want it. Then you can start on the 
board, so you'll want to set the plastic 
aside temporarily. 

After installing the sockets for 1C2 and 
IC3 (but do not install those IC's at this 
time) on the board, mount the resistors, 
capacitors, and other components. Be 
sure to mount the LED's so that the ridges 
indicating their tops face the top of the 
board. Don't forget to run a jumper from 
the center lug of J 1 to the board; note that 
the jack is mounted from the foil side of 
the board. The last parts to be installed 
should be IC1 and CI, which you can 
mount on the foil side of the board as 
shown in Fig. 4. Connect three-foot 
lengths of red and black 22-gauge wire to 
the points indicated in the parts- 
placement diagram. 

Before inserting Id and IC2 in their 
sockets, make sure that their supply vol- 
tages are correct. Apply about 12- volts 
DC to the board through the red and black 
wires. You should measure +5 volts at 
pin 14 of IC2 and at pin 16 of IC3, Pins 7 
and 8, respectively, should be at ground 
potential. 



FIG. 4— INSTALL IC1 and C1 on the foil-side of 
the board. Make sure that the body of the regula- 
tor does not come Into contact with the board. 



If the voltages you measure are correct, 
you can remove power and install the two 
IC's. If they are not, recheck your work 
carefully for solder bridges and other 
errors. 

A completed board — modified for 
noise reduction (we'll talk about that a 
little later) is shown in Fig. 5. 

Calibration 

To calibrate the pressure gauge, first 
apply between 1 and 1 6 volts DC to the 
red and black wires; 13.8 volts is ideal 
(it's the voltage that would normally be 
supplied by the car's electrical system). 
Then, with the sensor unit not connected, 
temporarily ground pins 10 and 1 1 of IC2 
and adjust the 50K zero adjust potentio- 
meter (R2) until the display reads ' '00. ' ' 




FIG. 5— THE COMPLETED oil-pressure gauge 
board. This version has been modified to in- 
corporate noise reduction (see Fig. 7). 




tors 1 A-watt, 5%, unless other- 
wise specified 

R1, R4 — 470 ohms (R4: see text) 
R2 — 50,000 ohms, trimmer potentio- 
meter 
R3 — 10,000 ohms, trimmer potentio- 
meter 
R5— 150,000 ohms (see text) 

Capacitors 

C1, C5— 47 u.F. 25 volts, electrolytic (G5: 

see text) 
C2, C3— 10 u.F, 16 volts, tantalum 
C4— 0.33 p.F, 35 volts, tantalum 
C6— 22 u.F, 1 6 volts, tantalum (see text) 

Semiconductors 

IC1— LM340T-5 (7805) five-volt positive 
regulator 

IC2— CA3162E dual-slope, dual-speed, 
A/D converter (RCA) 

IC3 — CA31 61 E BCD-to-seven-segment 
d ecode r/d ri ver/m ul tip I exe r ( RC A) 

Q1 , Q2— 2N2907 or equivalent PNP-type 

DISP1, D1SP2— FND507 (FND510) 0.5- 
inch common-anode display LED 

D1, D2— 1N4002 

TR1— GM370708, QM547034, or 

GM 1403961 2 oil-pressure sending unit 

J1— RCA phono jack 

PL1— RCA phono plug 

Miscellaneous: PC board, RG58A/U 
coax, red plastic, wire, solder, hardware 
for sensor mounting, etc. 

The following are available from Digital 
World, PO Box 5508, Augusta, GA 
30906: Pressure gauge PC-board only, 
$7.50; pressure gauge PC-board with 
schematics and diagrams, $8.50; IC2 
and IC3, $12.50; pressure gauge PC- 
board with IC1-1C3, $20.00; kit of all 
parts (excluding plastic panel, solder, 
chassis, sensor, and sensor 
mounting-hardware), $32.50. The PC 
board, and PC board with schematics 
and diagrams are shipped postpaid 
within the U.S. and Canada. For all 
other items add $2.00 within the con- 
tinental U.S., and $3.00 for APO, FPO, 
other U.S., and Canada. Canadians 
please use U.S. dollar postal money 
order. For shipment to other areas, 
write for prices and shipping costs. 
Please allow 4-6 weeks for delivery. 



You'll need a fine screwdriver — and 
some patience — to do this. When you're 
satisfied with your work, remove the 
ground connection. 

Next, temporarily connect a 47-ohm 
resistor across J 1 to simulate the presence 
of the sensor unit and adjust the 1 OK gain 
adjust potentiometer (R3) until "47" is 
displayed. Again, work slowly and be 
patient until you have it just right. When 
you're done, remove the resistor. 

If you are using either the GM370801 
or GM547034 unit for pressure sensing, 
you're done with the calibration. If, 
however, you have a GM 140396 12 unit, 
you must also carry out the additional step 
that follows. 

Because of its characteristics, the 
GM 1403961 2 sensor tends to give read- 
ings about 10 psi too high if used with the 
pressure gauge as calibrated above. To 
compensate for that, connect the sensor 
(see below for installation instructions) 
and, with the vehicle's motor off, apply 
power to the circuit board. Adjust the 
zlro adjust potentiometer, R2, for a 

reading of " — 9" or " ," The final 

setting of the potentiometer should be so 
that it is midway between the positions 
that give those readings. With that, the 
board is correctly adjusted for the 
GM14039612 sensor. 

When you've finished the calibration 
procedures, install the red plastic face- 
plate over the board with 4-40 hardware. 
Use either spacers, or standoffs made 
from nuts threaded on bolts. 

Installation 

Since you want to retain your original 
oil-pressure sensor, it will have to be con- 
nected physically in parallel with the new 
one. Figure 6 shows how that can be 
done. You'll require a '/4-inch, 3 -input 
"T" adaptor, which should be available 



at a local plumbing or hardware-supply 
outlet. You will also need a one- or two- 
inch piece of standard '/4-inch brass tub- 
ing, threaded at both ends, to act as an 
extender. It should be long enough to 
allow the sensor to clear the engine block 
and other parts in the area in which the 
sensor is mounted; it's better to have the 
tubing a little too long, than too short. 

Screw one end of the extender tube into 
the center hole of the "T" adaptor, and 
the other end into the engine block where 
the original pressure sensor (which 
you've removed, of course) had been in- 
stalled. Then attach the original sensor to 
one arm of the "T," and the new one to 
the other. Be careful when working with 
the brass tubing — it's rather fragile. 
Don't use too much force when you tight- 
en the fittings, or the tubing may break, 

When you assemble the fittings, use 
pipe cement or plumber's tape to prevent 
oil leaks. 

If you have a foreign car that uses met- 
ric fittings, you may have to use an adap- 
tor for the extender tubing, or secure a 
length of unthreaded tubing and have a 
machine shop thread it to metric speci- 
fications. 

Use RG58A/U coaxial cable to connect 
the sensor to the circuit board. You can 
get an idea of how long the cable will have 
to be by running a piece of string from the 
sensor position through the firewall to 
where the circuit board will be mounted. 
Allow enough slack to keep the cable 
away from hot parts of the engine, and be 
sure to allow an extra 18 inches so the 
board can be installed (and removed) con- 
veniently. 

After cutting it to size, strip one end of 

the cable and connect it to the sensor. 

Tape the cable securely to the sensor unit 

to keep it from breaking loose. Connect 

continued on page 134 
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FIG. 6— THIS ARRANGEMENT will let you use both your new gauge and the old "idiot light.' 
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FIG. 1— BLOCK DIAGRAM OF TEST SETUP used to determine the drift of the local clock. 
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WWV is a source of highly accurate time- and frequency-signals. Here's a method that lets 
you use those signals to calibrate your own frequency standards. 



AS ELECTRONIC CIRCUITS GET MORE COM- 

plex, the level of accuracy needed to test 
those circuits also increases. While accu- 
rate measurement of voltage, current, and 
resistance present their own problems, 
often it's even harder to perform accurate 
frequency measurements. That's because 
they can only be as accurate as the crystal 
timebase in your frequency counter. 

Getting a high degree of accuracy when 
calibrating a crystal timebase has been 
almost impossible without expensive 
calibration equipment. That's especially 
true if you want the calibration to be trace- 
able to the NBS (National Bureau of Stan- 
dards). The only inexpensive alternative 
is to calibrate the timebase using the time 
signals transmitted by radio stations 
WWV and WWVH. Those stations are 
operated by the National Bureau of Stan- 
dards and they transmit highly-accurate 
cesium-clock derived time signals on 
2.5-, 5-, 10-, 15-, and 20-MHz. (A com- 
plete guide to the WWV and WWVH 
broadcast services can be found in NBS 
Special Publication 432, NBS Frequency 
and Time Dissemination Services. The 
document is available for 60 cents from 
the Superintendent of Documents, U.S. 



Printing Office, Washington, DC 
20402.) The commonly accepted method 
for calibrating an oscillator using WWV 
transmissions is to zero-beat the oscillator 
against the WWV carrier frequency. 

However, a small controversy has de- 
veloped as to whether or not crystal oscil- 
lators such as those found in frequency 
counters can be accurately calibrated us- 
ing that method. {See "Equipment Re- 
ports," Sabtronics 8610A, Radio- 
Electronics, February 1982 7 andJohnH. 
Hennings rebuttal letter, Radio- 
Electronics, June 1982). The con- 
troversy arises from the fact that the 
ionosphere is unstable (its condition 
fluctuates cyclicly over a 24-hour per- 
iod), and affects the propagation of the 
WWV transmissions. The unstable na- 
ture of the ionosphere limits the accuracy 
of the WWV transmissions to 0.1 part- 
per-million(l Hz in 10 MHz). However, 
by applying a technique used long before 
the days of atomic clocks, it is possible to 
obtain an accuracy of 0.001 part-per- 
million (1 Hz in 10 GHZ) using WWV 
transmissions, provided that the oscilla- 
tor you're calibrating is kept operating 
continuously for long periods of time. 



Trie calibration technique 

Rather than calibrate the oscillator 
against the WWV carrier frequency, the 
technique outlined here uses the audible 
ticks that are transmitted by WWV and 
WWVH to identify the seconds. Each tick 
transmitted by those services consists of a 
1000-Hz, 5-ms tone. The actual tick, 
therefore is composed of five cycles of a 
1000-Hz sinewave. 

The technique is illustrated in the block 
diagram in Fig. I . The received time tick 
from WWV is displayed on the vertical 
axis of an oscilloscope. The output of the 
crystal oscillator is connected to a 
variable- phase countdown circuit that di- 
vides the oscillator frequency down to 
one pulse per second. Thumbwheel 
switches in the countdown circuit vary the 
phase of that 1 -pulse- per-second wave- 
form, which is used to trigger the oscillo- 
scope. The sweep rate is set to 1-ms-per- 
division and the thumbwheel switches on 
the countdown circuit are adjusted until a 
sinewave appears. Since the 1000-Hz 
tone from WWV occurs only once each 
second and lasts for only 5 ms, the thumb- 
wheel switches may have to be adjusted 
almost through their entire range before 
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RG. 2— THE FRACTIONAL FREQUENCY ERROR of the local clock can be determined from this graph 
once the drift is known. 
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the sinewave can be seen. Remember, it 
lasts for only 'Axi second. 

After the sinewave does appear, the 
thumbwheel switches are again adjusted 
until the leading edge of the first cycle of 
the sinewave aligns with the start of the 
oscilloscope trace. The drift of that trace 
determines the frequency error of the 
crystal oscillator. If the sinewave drifts 
one full cycle in about a minute, then the 
crystal oscillator is set to within only ± 10 
parts-per-million. If the sinewave drifts 
one cycle in 15 minutes then the fre- 
quency stability is about 1 part-per- 
million. The rate of change of that drift is 
called the aging rate of the crystal. 

To obtain higher accuracies, it is neces- 
sary to measure the drift over several 
days. The ionosphere will indeed affect 
the accuracy of the results, but its effect 
will be minimized if the measurements 
are always made at the same time of day. 
The change in the settings of the thumb- 
wheel switches required to align the sine- 
wave with the beginning of the trace is 
recorded every day at the same time each 
day. The drift can be estimated to within 
perhaps 0.1 millisecond by observing 
where the leading edge of the first cycle of 
the sinewave is with respect to the starting 
point of the trace. The drift (in mil- 
liseconds) over a 24-hour period of time 
can be used to determine the fractional 
frequency error of the clock by using the 
graph shown in Fig. 2. Although that may 
be a lot more trouble than the average 
observer is willing to take to determine 
his clock error, the point is that if accura- 
cy is necessary, it can be obtained using 
WWV time signals. 

The aging rate of a crystal itself 
changes with time, so it is necessary to 
reset the fine trim on the local clock- 
oscillator about once a month to maintain 
accuracy. An additional problem with 
temperature-compensated and oven- 
controlled crystal oscillators is that when 
they are shut off and then turned back on 
again, the aging rate starts at a new point. 
However, that problem is eliminated if 
the oscillator is kept running con- 
tinuously, as in the frequency counters 
now sold that have standby operation, in 
those, an oven-stabilized crystal oscilla- 
tor is always on. 

The countdown circuit 

The variable-phase countdown circuit 
is shown in Fig. 3. This circuit is intended 
to be driven from a 100-kHz or 60-kHz 
source, but it can easily be driven from a 
1-MHz or 10-MHz source with the addi- 
tion of a couple of decade dividers using 
Schottky TTL or even some CMOS IC's. 
The thumbwheels can be adjusted to pro- 
vide any phase of a I -second tick from 
to 999 milliseconds in one-millisecond 
increments. R-E 
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Here are some hints and 
tricks that may help you out 
the next time you run across 
that tough one. 



TV SETS ARE GETTING TOUGHER TO FIX 

every day. Nowhere is that truer than in 
the horizontal-sweep circuit sections. 
Gone forever are the days when a simple 
multivibrator fed an output tube that 
drove a flyback transformer, which in 
turn energized the deflection yoke and the 
high- voltage rectifier. That was the basic 
sequence, with only slight variations, 
which was followed by just about all the 
manufacturers. 

There were, to be sure, peripheral cir- 
cuits that varied from system to system, 
and those could and did cause problems, 
but Ihose problems were minor compared 
to what we face now. For openers, there's 
the switch from tube to solid-state stages. 
Even with a severely overloaded circuit, 
and the output lube glowing red, you 
could usually pull the plug in time to 
prevent any great damage. In modern, 
solid-state sets, however, it takes no time 
at all to lose a couple of expensive transis- 
tors to a sudden short. 

Early solid-state sets tended to follow 
the design pattern of the tube models. The 
advent of modular sets made things even 
more simple, with many manufacturers 
putting the oscillator on one tiny plug-in 
board and keeping the output un- 
complicated. A classic design was the 
Zenith EC/FC chassis of a decade ago. 
That set was so easy to service that few 



ever required shop repair. 

That kind of a set just isn't made any- 
more. With most manufacturers 
abandoning modular construction, and 
with each one trying to outdo the others in 
sophistication, it's the home repair that 
has become the rarity. Oscillators and 
drivers now can consist of more than five 
transistors, and the failure of any of those, 
or their surrounding circuitry, could dis- 
able the system. In addition, we have 
overload protectors, shut downs, fail 
safes, and what-have you's that are sup- 
posed to disable the system should the 
high voltage go beyond specified limits. 
Needless to say, those suffer breakdowns 
of their own, compounding the problems 
they were designed to prevent. 

In repairing modern sets, there's no 
room, or time, forerror.lt takes a fraction 
of a second to blow a $12 transistor, and 
only a fraction of a second more to blow 
another. 

Essential equipment 

Two pieces of equipment are essential 
in the repair of a modem set — an oscillo- 
scope and a Variac. The scope is used to 
tell you if and how well things are work- 
ing, and the Variac lets you work at re- 
latively low voltage, giving you the time 
required to make some measurements be- 
fore blowing things out. A variable DC 



supply is also nice to have, but a few 
six-volt dry-cell lantern batteries will do 
the job just as well; those are needed to 
check out the start circuits. 

Start circuits 

Oh yes, the start circuit, one of the 
nastiest things ever found in a TV set. Of 
course, we all know that transistors are 
incredible things; when one compares 
them with the slow-warming, hot- 
running, energy -wasting vacuum tubes 
that they replaced, one can really get to 
love them. One of the nice features of 
transistors is that give them 20, 10, or 
even just a few volts on which to run and 
they go into operation instantly. Using 
that feature, however, someone origin- 
ated the start circuit, and like most bad 
habits, it proliferated. 

Figure 1 shows two such start circuits. 
The one in Fig. 1-a was used by Sony 
some years ago, and the one in Fig. 1-b is 
used by RCA in some of their more recent 
sets. The principle behind both is the 
same. They generate a pulse of voltage at 
the moment of tum on; that pulse is fed to 
the horizontal oscillator and excites it into 
operation. The start circuit, having 
served its purpose, is then disabled. The 
voltage needed to keep things ninning — 
called, naturally enough, the run 
voltage — is taken from the flyback, recti- 
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fied, and fed to the oscillator at the same 
point in the circuit as the start pulse. 

Now, that's all very nice, but it certain- 
ly has complicated life. If there is any- 
thing wrong on the output side of the 
circuit, loading it down, the run voltage 
will be affected, cutting off the oscillator. 
That can be quite a problem all around, 
but especially in those Sony receivers that 
used an SCR in the output. Sony called 
that SCR a GCS (Gate Controlled 
Switch). The nature of that particular de- 
vice is that if it fails to receive its input 
signal , it self-destructs — instantly; it has 
no patience with a lazy oscillator. We 
have a "Catch 22" here. If the start cir- 
cuit fails and/or the oscillator does not 
take off, the GCS shorts out. If the oscil- 
lator does in fact start up but is unable to 
keep running, due to some malfunction in 
the output side, the GCS shorts out. 
Either way, you lose. 

When you come across a Sony with a 
shorted GCS (along with an open four- 
amp fuse and a shorted regulator transis- 
tor), the first step to take is to check out 
the oscillator. Using the start-up circuit 
for the Sony KV 1920, shown in Fig. 1-a, 
we can see that the 1 9. 5- volt bus supplies 
the power to the oscillator. The oscillator, 
however, can run on far less power than 
that, a fact that works to our advantage 
when troubleshooting the chassis. 

We start by examining the collector of 
the driver transistor with the oscillo- 
scope. Without plugging the set in, feed 
six volts DC to the circuit (positive to the 
19. 5- volt bus, negative to chassis); use 
either the variable DC supply or the 
batteries we talked about earlier. You 
should get a rock-solid signal at the hori- 



zontal frequency. It will be less than the 
70 volts called for in the schematic, and it 
will be distorted, but this is not an op- 
erational set; all we are interested in now 
is whether or not the signal is there. If the 
signal is missing, find out why by work- 
ing backwards. If it is there, tap the PC 
board in and around the oscillator. If you 
see any movement in the waveform when 
you do that, look for a poor solder joint, 
or other mechanical problem, some- 
where. Even a slight flutter could be what 
caused the GCS to blow in the first place, 
so the importance in making sure that the 
signal you see is rock steady can not be 
overemphasized. 

If you are satisfied with things to this 
point, it's time to get up your courage and 
install a new GCS. Once that's done, 
apply power to the circuit slowly, using 
the Variac. Start with 50 volts, and keep 
the oscillator running with the DC supply 
(or battery). As you increase the voltage, 
you should hear a rush of noise through 
the speaker at 75 volts, and at 80 volts a 
small raster should begin to appear. 

If you do not hear that sound, stop! It 
means that the sound section is not getting 
its scan-derived voltage because the 
sweep system is not working. Increasing 
the applied voltage any farther is tempting 
fate. 

The place to look for trouble now is on 
the output side of the GCS. Keeping the 
voltage at 75 volts will minimize the dan- 
ger of destroying the GCS while using 
conventional troubleshooting techniques 
to track down the culprit: defective tri- 
pler, shorted scan rectifier, etc. 

On the other hand, if sound and picture 
appear, back the voltage down to 75 and 



remove the battery; leave the scope 
attached, however. Check to see if the 
oscillator starts when the set is turned on. 
If it doesn't, the start circuit is probably 
bad. Check Q604, D608, and R63 1 ; that 
resistor will frequently be burned open. 
The cause of that can often be traced to a 
shorted 200- volt scan rectifier, or any- 
thing else that might knock out the run 
voltage forcing the start circuit to do more 
than was intended. 

It's much easier to service a set in 
which the output is separated from the 
oscillator. A Philco 5CY81 that we re- 
cently came across is a perfect example 
(see Fig. 2), 

The circuit breaker in that set was trip- 
ping. When the screws holding down the 
output transistor were removed, howev- 
er, the breaker held. When the output of 
the oscillator module was scoped it turned 
out to be normal . Reinstalling the screws, 
the Variac was used to slowly apply pow- 
er. When the voltage got to about 70, the 
breaker tripped. Troubleshooting was 
done by simply lifting each component in 
turn and reinstalling it until the culprit 
was found. In this case, when the 
pincushion transformer was unsoldered 
the breaker held. It turned out that the 
transformer had shorted turns. 

That troubleshooting process was sim- 
ple and straightforward in that instance 
because the oscillator module depended 
solely on the regular power supply for its 
operating voltage. By keeping the Variac 
at 75 volts, we were able to protect the 
transistor. Otherwise, at full AC voltage, 
each tum-on might have been its last. 
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Regulator outputs 

In addition to run-start circuits, the 
newest RCA sets, such as the CTC97 (see 
Figs. 3 and 4), have another wrinkle to 
worry about: a regulator output. That is an 
SCR that supplies a regulated 1 14 volts to 
the output transistor. 

Here's how to troubleshoot problems 
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involving that circuit. If a dead set has no 
output collector voltage (reading to a hot 
ground, not the chassis), and the B + is 
OK, remove the SCR as a precaution and 
install a jumper between the anode and 
cathode connections in the circuit. Again 
using the Variac, bring the voltage to 90. 
Using the scope, keep an eye on the out- 
put transistor's collector voltage and 
make sure that it does not exceed 114. If 
the set comes on, that means that there is 
trouble somewhere in the regulator circuit 
that is preventing the SCR from being 



gated on. Check all components on 
PW600, the regulator board. 

If, on the other hand, there is collector 
voltage, we have to troubleshoot the 
oscillator/output system shown in Fig. 4. 
Looking at that figure, we see that the 
oscillator depends on two run voltages — 
27 and 22. But we need only to supply the 
27 volts at terminal N; the other voltage is 
supplied by Q3035. That 27 volts is sup- 
plied once again either with the DC sup- 
ply or four six-volt lantern batteries in 
series; the negative connection from the 



supply or batteries is made to the chassis. 
Once more we use the Variac and scope 
to go through the system. One CTC97 we 
saw required just about every technique 
mentioned so far to track down what was 
making the output transistor run so hot. 
With a jumper across the SCR, and four 
batteries running the oscillator, one after 
the other each part had to be patiently 
lifted until the cause of the problem was 
found. That may seem like an un- 
professional way to go about things, but 
with complex closed-loop circuits like 
those, scope measurements become 
almost useless; as such, lifting com- 
ponents is all that is left. In the set in Fig. 
3, when C608 on the regulator board was 
unsoldered, high voltage crackled. 
Replacing that leaky capacitor cured 
everything. 

Unsoldered wire 

Some problems are harder to track 
down than others. We remember one 
CTC108 that gave us a particularly bad 
time (see Fig. 5). With the battery hooked 
up, there was a perfect signal coming out 
of the driver transformer. With no signs 
of anything being shorted, we decided to 
temporarily clip a new output transistor 
into the circuit. Happily, that seemed to 
cure the problem as the set came on. 

Changing that transistor on that par- 
ticular set was no easy matter as it was 
soldered in and mounted in a difficult 
position. You can understand the dismay, 
then, when the set didn't respond with the 
new transistor installed. The funny thing 
was that when the old transistor, the one 
that was thought to be bad, was clipped 
into the circuit along with the new one, 
everything worked once again. 

If you've ever been stuck with an odd- 
ball situation like this one, you know how 
time can melt away. You also know that 
sometimes, after spending hours looking 
at the underside of the chassis, the answer 
suddenly becomes obvious. 

That was the case here. We knew there 
was an oscillator signal, but was it reach- 
ing the transistor? Being mounted on the 
rear apron, both the base and the collector 
were returned to the chassis by wires (the 
emitter was grounded to the apron). The 
base wire went to the bottom of a hollow 
metal post that served as a test point, A 
loop of bare wire came out of the top of 
that post, passed through a ferrite bead, 
and then was soldered to the foil connect- 
ing the driver transformer. As it turned 
out, the looped wire was just sitting inside 
the metal post — it had never been 
soldered — so the base was getting no sig- 
nal. Had the transistor been more access- 
ible, and had the signal been traced 
through, that would have been just a 
routine repair. Instead, confusion reigned 
as it appeared as if two transistors were 
needed. Of course, that was not the case 
because the one soldered on the apron was 
never really in the circuit. 

continued on page 78 



® 



r^cM 





FIRST STAGE 
A 



-\ r 



SECOND STAGE 
fs 



How to 
Design 







RF VI 




SIGNAL < 




SOURCE T 






' 



INPUTS 



i i 



CI ¥ 
1D0pF 



* 





High Frequency 

Analog Circuits 



MANNY HOROWITZ 



Many factors that up to now could be ignored when designing a circuit become critical 
at high frequencies. This month, we'll look at those factors and the role they play in 
designing a successful circuit. 



UP TO NOW, WE VE BEEN DISCUSSING CIR- 

cuits that operate at fairly low frequen- 
cies. As operating frequencies become 
higher, however, factors that were pre- 
viously unimportant become critical. 
That's because the effects of stray capaci- 
tance, both of the components and the 
circuit itself, become more pronounced 
as the frequency increases. Thus, any 
successful design must take into con- 
sideration the selection of the com- 
ponents as well as their placement in the 
circuit. 

Before we begin, let's review a couple 
of points. It was previously stated that a 
resonant circuit in an oscillator consists of 
acapacitor and an inductor. The capacitor 
in that circuit has a reactance, X c , equal 
to lllnfC = 1/6.28/C, where / is the 
frequency of the signal applied to the 
component and C is its capacitance in 
farads. Obviously then, as frequency in- 
creases the reactance of the capacitor is 
reduced. In the case of an inductor, 



however, its reactance, X L , is equal to 
6.28/L, where L is the inductance in 
henrys; thus, the reactance increases with 
increasing frequency. 

Figure of merit 

Inductors and capacitors store ener- 
gy. That energy is applied to those com- 
ponents when a voltage is placed across 
their terminals and a current is fed 
through them. If the capacitor or inductor 
were ideal, all of the energy stored in 
them would be returned to the circuit 
eventually regardless of the operating fre- 
quencies. Of course, the components we 
are dealing with are real, not ideal. They 
all have some element of resistance 
associated with them that causes losses. 
Consider, for instance, a capacitor. Un- 
der DC conditions that component is con- 
sidered an open circuit with infinite resist- 
ance. That being the case, no current 
should get through. We all know, howev- 
er, that some small leakage current almost 



always exists. The effect is the same as if 
a large valued resistor were in parallel 
with the capacitor as shown in Fig. 1. 
That figure illustrates the model used 
when analyzing the behavior of a real 
capacitor. 




FIG, 1— A HEAL CAPACITOR can be thought of 
as an Ideal capacitor In parallel with a very large 
resistance. 



Inductors, on the other hand, are 
treated as short circuits under DC con- 
ditions. Since they theoretically present 
no resistance, there should be no voltage 
drop across them. Of course, that is not 
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Here's How You Can Learn 16-Bit Technology. 
And Graduate To One Of Today's Most Powerful 
And Advanced Microcomputers. 



in 



Now you can master 16-bit technology with an all-new 
Advanced Microprocessor course. And build hands-on 
experience with the only 16-bit microcomputer specifi- 
cally designed for the hobbyist, working engineer and 
student. 

Advanced Microprocessor Course 

This all-new self-study course (EE-B088) provides in- 
depth coverage of 16-bit. state-of-the-art technology. 
You will gain a thorough understanding of micro- 
processors from this 1200 page course. In 10 easy-to- 
understand units, starting with 
microcomputer basics, you'll 
cover all phases of 16-bit micro- 
processing. Assembly language. 
Program writing. Addressing 
modes. Dynamic and static RAM. 
And hardware interfacing. 

And by using your 16-bit Train- 
er/Learning Computer for hands-on 
experiments (over 60 included), you'll 
gain actual circuit interface and soft- 
ware programming experience with an 
8088 microprocessor system. 

Trainer/ Learning Computer 

A unique combination of design features makes this 
versatile microprocessor system much more than a 
"teaching machine.'* Use it as a trainer with the Ad- 
vanced Microprocessor course. Use it as an experimen- 
tal design computer. And use it to run a wide variety of 

16-bit software -including 

Z-Dos, Multiplan, Z-Basic, 

Condor File Manager, 

and much more. 

In its most 
'^ basic form, 

the Trainer/ 
| Learning 

Computer 
is a 16-bit, 
cassette-based microcomputer. 
Its unique design features access ports 
and solderless breadboards to allow you to build inter- 
faces, design and modify circuits, or simply experiment 
with the inner workings of the microprocessor system. 
The basic system has an 8088 processor. 32K ROM (in- 
cluding assembler, editor and debugger} and 16K RAM. 



The unit also features a serial I/O printer port, cassette 
interface and a detached 95-key keyboard {including 16 
function keys and a numeric keypad} which generates a 
full ASCII character set. It's available either in kit form or 
factory assembled. 

And you can take advantage of the system's H/Z-100 
computer design heritage by easily upgrading it to a 
disk-based, 16-bit microcomputer that will run H/Z-100 

series software 
and many other 
forthcoming 
programs. 

Fully 
Upgradeable 

The powerful 
upgrade pack- 
age and variety 
of accessories 
allow you to 
make the basic 
16-bit system 
more power- 
ful and ver- 
satile. You 
canadd128K 
or 192K bytes 

of RAM. Floppy disk controller, 48TPI double-sided, 
double-density, single or dual floppy disk drive. Bit- 
mapped video graphics or full-color graphics. Two 
RS-232 ports. Programmable timer. And a Centronics- 
compatible printer port. 

Learn on it. Design with it. 
Use it as a 16-bit computer. 

It's the only 16-bit microprocessor system specifically 
designed to integrate theory with a hands-on under- 
standing of how 16-bit computers work. And it's from 
Heathkit/Zenith Educational Systems, the world-leader 
in problem-solving courses, trainers and accessories to 
help you learn state-of-the-art technology 
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what happens. There is a voltage drop that 
is caused by the resistance of the wire that 
makes up the inductor. Although that re- 
sistance is distributed along the length of 
the wire, the effect is the same as if that 
resistance were in series with an ideal 
inductor. That is the model used in an- 
alyzing the behavior of a real inductor and 
is shown in Fig. 2. 
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FIG. 2— A REAL INDUCTOR can be represented 
as an ideal Inductor In series with a resistor. 

When discussing such components, it 
is useful to know how close to ideal they 
are. To do that, a value Q, called the 
figure of merit, can be determined for 
each component. That value relates the 
amount of energy returned to the circuit to 
the amount of energy lost in the compo- 
nent due to its inherent resistance. A high 
value of Q indicates a more ideal compo- 
nent, and hence less loss than one with a 
low Q rating. 

The Q of an indicator or capacitor is 
related to the reactance and series resist- 
ance of the component through the equa- 
tion Q = X/R s ; and is related to the 
reactance and parallel resistance by Q = 
Rp/S. Thus (using the equivalent circuits 
shown), for an indicator, Q = 6.28/L/ 
R s , while for a capacitor it equals 
6.28/CRp. 

While we represented a real inductor as 
an inductance in series with a resistance, 
and a real capacitor as a capacitance in 
parallel with a resistance, those are not 
necessarily the only ways those com- 
ponents can be shown. For instance, there 
is no reason why an inductor could not be 
shown as an inductance in parallel with a 
resistance. After ail, it is the same compo- 
nent so the impedance and the Q will be 
the same. When the way that the compo- 
nent is shown changes, the only thing that 
changes is the way in which Q is calcu- 
lated. Instead of 6.28/L/R s , it is now 
found from Rp/6.28/L, But since the 
value of Q is identical, 6,28/L/R s = Rp/ 
6.28/L. After rearranging the terms and 
simplifying, that equation yields the 
relationship R P = Q Rs- That relation- 
ship also holds true for capacitors. 

Dissipation factor 

Instead of Q, the quality of a capacitor 
is frequently described by the dissipation 
factor, or DF. That is a quantity indicat- 
ing a loss of energy, usually due to the 
conversion of that energy to heat and is 
equal to 1/Q. Thus, the quality of a capa- 
citor is best when the dissipation factor is 
at a minimum. 

Although most frequently used when 
specifying the quality of a capacitor, the 
dissipation factor can also be used to de- 
scribe the quality of an inductor. Such use 
is rare, however. 



Resonance 

Inductors and capacitors are used to 
tune a circuit so that it is resonant at a 
specific frequency such that X L == Xc. 
By substituting and rearranging terms it 
can be shown that that frequency, / Q , is 
equal to 1/6.28 /LC. Resonant circuits 
can take one of two forms: series or para- 
llel. If the inductor and capacitor are in 
series, the circuit presents a low im- 
pedance at resonance. If the inductor and 
capacitor are in parallel, the circuit pre- 
sents a high impedance at resonance. 

Let's first consider a series L-C circuit, 
such as the one shown in Fig. 3. The 
current in any series circuit is the same 
through all the components in the circuit. 
In a series L-C circuit, however, the 
phase of the voltage across the capacitor 
is 90° ahead of the current through it, 
while the voltage across the inductor is 
90° behind the current through that com- 
ponent. Thus, the voltages across those 
components are 180° out of phase. What 
that means is that when the reactive vol- 
tages are equal, the voltage across the 
capacitor will completely cancel the volt- 
age across the inductor. That happens 
when X L = X c , which is the condition at 
resonance. 

If the circuit were ideal, at resonance it 
would present zero inductance, zero 
reactance, and zero impedance. Real 
capacitors generally do resemble the ideal 
model and have negligible series resist- 
ance associated with them, but that is not 
the case with inductors. As previously 
mentioned, those components are coils of 
wire and as such generally have a sub- 
stantial series resistance associated with 
them. Thus, since the resistance of the 
inductor can be drawn as a discrete com- 
ponent in series with it, Fig. 3 can be re- 
drawn as shown in Fig. 4, where R s is the 
series resistance of the inductor. 



FIG. 3— A SERIES L-C CIRCUIT presents, In 
theory, zero Impedance at resonance. 
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A parallel L-C circuit is shown in Fig. 
5. In all parallel circuits, the voltage 
across each branch is identical. In a para- 
llel L-C circuit however, the phase of the 
current leads the voltage by 90° in the 
capacitor, while the current lags the volt- 
age by 90° in the inductor. At resonance, 
since the reactances are equal , whatever 
current is flowing upward in the capaci- 
tive branch of the circuit, is flowing 
downward in the inductive branch, and 
vice versa. 

Let's examine what the importance of 
that is a little more closely. From Kir- 
choffs current law we know that the sum 
of the currents flowing into a junction of 
circuit branches must equal zero, Look- 
ing at the point labeled A in Fig. 5, we see 
that at resonance the same current flowing 
into it from one of the reactive elements is 
flowing out of it into the other. That 
means that there is no current drawn from 
the source, which means that the im- 
pedance presented by the circuit is infinite 
(Z - e s /I s = e s /0 = <e). 




FIG. 5-AN IDEAL PARALLEL L-C CIRCUIT will 
present an Infinite Impedance at resonance. 



That, of course, assumes ideal com- 
ponents. If those components were in- 
deed ideal, and the source were dis- 
connected, the current would flow back 
and forth between the reactive elements 
indefinitely. Of course, that never would 
happen because of the losses introduced 
by the series resistances of the com- 
ponents. Here, we once again can consid- 
er the series resistance of the capacitor to 
be negligible and concern ourselves just 
with the series resistance of the inductor. 
Thus, Fig. 5 can be redrawn as shown in 
Fig, 6, where R s is the series resistance of 
the inductor. 
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FIG, 4— TO ANALYZE a series L-C circuits be- 
havior, redraw the circuit as shown. 



FIG. 6— A PARALLEL L-C CIRCUIT can be re- 
drawn as shown here. 



Before we go any farther, let's look at 
one other aspect of inductors that's im- 
portant, especially when dealing with 
higher frequencies. As inductors are 
composed of turns of wire, stray capaci- 



tances can form between turns, whether 
or not they are adjacent; between the coil 
and ground; between the leads connected 
to the terminals of the coil, and so on. 
Thus, any inductor is in essence a large 
inductor in parallel with a very small 
capacitor. At lower frequencies, those 
distributed capacitances are rarely im- 
portant, but at higher frequencies, they 
can make the inductor self resonant. That 
effect must be considered in high- 
frequency designs because if the signal 
frequency exceeds the inductors self- 
resonant frequency, that device will be- 
have like a capacitor rather than an in- 
ductor. Thus, those distributed capaci- 
tances place an upper limit on the fre- 
quencies at which the inductor can be 
used. Self-resonance can also occur if the 
self-resonant frequency is a harmonic of 
the signal frequency. 

Filters 

Since series L-C circuits present a low 
impedance at the resonant frequency, but 
high impedance at others, they make ex- 
cellent bandpass filters. Such an applica- 
tion is shown in Fig. 7-a. In it, the input 
signal e s , is fed to a series L-C circuit. 
Assuming that the circuit is designed to be 
resonant at e s 's fundamental frequency, 
only that frequency will be passed; all 
other frequencies will be sharply attenu- 
ated. Finally, the signal appears across 
Rl as eouT' 

In the circuit shown in Fig. 7-b, all 
frequencies except the resonant frequen- 
cy are shorted by the L-C circuit. The 
resonant frequency, however, appears 
across L. From there it is coupled into L2 
and on to the output. Ideally, only the 
resonant frequency should pass through 
those L-C circuits to the output. In most 
cases, however, a band of frequencies is 
passed. The width of that band can be 
determined from the circuit Q, and 
through use of a graph of the frequency 
response of a circuit similar to the one 
shown in Fig. 8. Looking at that curve, 
the maximum output of a circuit is e uT. 
and/ H and/ L are the -3-dB points. The 
bandwidth of the circuit, f H — jL.fe equal 
to the resonant frequency divided by Q. 
Thus the bandwidth is inversely pro- 
portional to Q. 

As an example, assume a circuit where 
C = lOpF, L = 25 AfiU, and Q = 20. 
Using the equation for the resonant fre- 
quency, we find that/ ~ 10 MHz. If Q 
= 20, / H -ft, = (10 MHz)/20 = 500 
kHz. Because / L should be the same dis- 
tance below/ as/ H is above that resonant 
frequency,/, = 10 MHz - 250 kHz = 
9.75 MHz, and/ H = 10 MHz + 250 kHz 
= 10.25 MHz. Signals with frequencies 
between 9.75 MHz and 10,25 MHz are 
passed rather easily by that circuit. 

In many applications it is desirable to 
attenuate signals at frequencies below 
and above the active band. To achieve 
that, L-C circuits can be placed in series 
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FIG. 7— TWO BANDPASS FILTERS. The one In a uses a series L-C circuit and presents a high 
impedance at all frequencies except the resonant one. The one in b uses a parallel L-C circuit; at 
resonance, only the resonant -frequency appears across L. 



Because of that, many types of transistors 
can only be used in low-frequency cir- 
cuits. On the other hand, some devices 
have been developed that are capable of 
operating in the high GHz range. We will 
start this part of our discussion by describ- 
ing the use of bipolar devices in RF cir- 
cuits and by noting how those devices 
limit the performance of those circuits. 
The discussion continues by describing 
how FET's behave under similar situa- 
tions. 

Alpha and beta 

When describing a transistor's charac- 
teristics, and the effect of those character- 
istics on a circuit, the alpha and beta of the 
transistor were treated as constant values. 
The only deviation from the stated con- 
stants was to note how they varied with 
collector current. But alpha and beta also 
vary with frequency; they become small- 
er as the frequency becomes higher. As a 
result, the input impedance of a particular 
transistor circuit, equal approximately to 
pR E , is much higher at low frequencies 
than at high ones. 

If we consider a as the low -frequency 
current gain between the collector and 
emitter, a decreases 3 dB to .707 of Oo at 
what is referred to as the alpha cutoff 
frequency. Several symbols are used to 
denote that frequency, including/ a ,/ hbo , 
and/ a b . Once the frequency is determined 
from the transistor's specifications, a at 
any frequency can be determined using 
the curve in Fig, 10. At/ . alpha is 1/1 .4 
of its specified low-frequency value; at 
2/b, alpha is 1/2.24 of a > and at 4/ , 
alpha drops to V* of its low-frequency 
figure. From that frequency on, every 
time the frequency doubles, alpha drops 
by one-half. Thus at 8/ , or double the 
4/o frequency, alpha dropped from 'A of 
a to '/s of a . That relationship remains 
constant on up to extremely high frequen- 
cies. 

Since beta decreases at the same rate as 



FREQUENCY 
FIG. 8— THE LIMITS OF A BAND are defined by 
its upper and lower - 3-dB points. Those are the 
frequencies at which the signal has dropped 3 
dB from its level at resonance. 



with the signal. The circuit shown in Fig. 
9-a is a simple low-pass filter. It is called 
that because it will only pass frequencies 
less than a certain cut-off frequency, / c . 
The values of L and C can be found from 
L = R/4ji/ c and C = 1/4jt/ c R, where R 
is the impedance of the source and the 
load. 

The circuit shown in Fig. 9-b is a sim- 
ple high-pass filter. It will only pass fre- 
quencies that are higher than the cut-off 
frequency. The appropriate values of L 
and C can be found from L = R/tt/c and 
C = l/ir/cR. 

Bipolar transistors 

Inductors, capacitors, and resistors are 
not perfect components at high frequen- 
cies. We saw that an inductor has stray 
capacitances associated with it. Sim- 
ilarly, a capacitor has stray inductances. 
Resistors also exhibit some capacitance 
and inductance; some types of resistors 
cannot be used at high frequencies. 

Such imperfections are not limited to 
passive components alone; transistors, 
for instance, exhibit stray capacitance be- 
tween their terminals. Those capaci- 
tances are their primary imperfections 
when they are used at high frequencies. 




FIG. 9— SIMPLE LOW-PASS AND HIGH-PASS FILTERS. The low-pass filter shown in a attenuates all 
frequencies below the resonant one while the high-pass filter in b attenuates all frequencies below 
resonance. 
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alpha, the beta at any frequency can also 
be determined using Fig. 10. 

Alpha and beta at a specific frequency 
can be calculated easily. Simply divide/ n 
by the frequency under consideration, 
and multiply by a or p of the transistor 
involved. For a limited range of frequen- 
cies, a and p can be estimated from the 
curve in Fig. 10. 
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FREQUENCY 
FIG. 10— HOW ALPHA VARIES with frequency. 
The value of beta varies In an Identical manner. 



Finally, the gain-bandwidth product, 
f T , a value found on most transistor spec 
sheets, is useful in determining p at any 
operating frequency. That quantity, f T , is 
defined as the product of beta and the 
upper 3-dB limit of a band. By simply 
considering the band here to stretch from 
Hz to the operating frequency, it is 
possible to find beta by dividing/]- by the 
operating frequency. For example, if the 
/ T for a transistor is specified as 1 00 MHz, 
and you want to find the beta at 10 MHz, 
it is 100/10 = 10. 

Equivalent circuits 

At low frequencies, the equivalent cir- 
cuit of a transistor was considered to be 
composed of two diodes. One diode, lo- 
cated between the base and collector ter- 
minals, was reverse biased. The second 
one, located between the base and emitter 
terminals, was forward biased. That cir- 
cuit can be simplified farther by replacing 
the diodes with their internal on- and off- 
state resistances. The forward-biased di- 
ode could be replaced with a low value 
resistor connected from the base to the 
emitter, r^, and the reverse-biased diode 
could be replaced with a large resistor 
connected between the base and col- 
lector, r cc . There are, of course, also 
capacitances between the various ter- 
minals of the equivalent circuit. At low 
frequencies, those can be ignored; that, of 
course, is not true at high frequencies. An 
equivalent circuit including those capaci- 
tances, is shown in Fig, 11. 

In that circuit, almost all components 
are referenced to b', a point inside the 
transistor. For instance, R bb ' is the resis- 
tor located between the base and point b' . 
That resistance becomes important at 
high frequencies because it is almost 
equal to the high-frequency impedance of 
the various internal capacitances. 

It is obviously just about impossible to 
measure the various resistances and 
capacitances in the equivalent circuit be- 



BASE 

o — VA- 



;! r b' t 4* 



J> r b'i ■"•" 



6 
EMITTER 
FIG. 11— EQUIVALENT CIRCUIT for a transistor 
In a common-collector configuration. The val- 
ues of all the resistances and capacitances can 
be found using data on the device's specifica- 
tion sheet and readily measurable quantities. 



cause those are all referred to a point 
inside the transistor. But their values can 
be estimated using either measurable or 
specified quantities. Those are g m , p, h w , 
h re , h ie , and C oh . All those factors, with 
the exception of g m , can be found on most 
complete specification sheets. Let's look 
at them briefly. 

The transconductance of a transistor, 
g ra , relates the collector current to the 
base -emitter voltage; in an FET it relates 
drain current to gate voltage. Transcon- 
ductance is roughly equal to the quiescent 
collector current, in amperes, divided by 
0.026. 

Beta, of course, is the low-frequency 
current gain as specified by the manufac- 
turer of the device. The no-load admitt- 
ance seen when looking back into a tran- 
sistor is ho,,. Since admittance is the in- 
verse of resistance, the output resistance 
of the transistor is given by 1/ho,.. 

Consider two voltages. One, VI , is the 
voltage at the input due to voltage present 
at the output of the transistor. The other, 
V2, is the voltage at the output. The ratio 
V 1/V2 is equal to h rc . That again assumes 
no load at the output. The impedance seen 
by looking into the input when the output 
is short circuited is called h ie . The 
collector-to-base capacitance of a transis- 
tor's common-base equivalent circuit is 

Cob- 

All of the above parameters, with the 
exception of C ab , are for a common- 
emitter circuit. If the specification sheets 
should list the h-factors for the common- 
base circuit, h on , h rb and h ib , rather than 
the h-factors for the common-emitter cir- 
cuit as noted above, the common-base 
factors can be converted back to 
common-emitter parameters through use 
of the following three equations; 



h™ = ph ob 

h ieh O B 

p- 

hm = Ph ib 



(D 



(2) 



(3) 



In each case, all factors should be 
altered to conform with the emitter cur- 
rent and collector-emitter voltage con- 
ditions under which the transistor is being 
used. Curves are usually supplied by the 
manufacturer of the device to help in that 
task. If no such curves are available, the 
data can be used as supplied but the circuit 
will have to be tweaked up once it is built. 
(More on that later.) 

Using the h-factors, the values of the 
resistances and capacitances in the high- 
frequency equivalent circuit can be found 
from the following: 

rbt/= h i8 (4) 
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At low frequencies, the voltage gain 
can be found without resorting to com- 
plex mathematics. But like a and p, volt- 
age gain drops at higher frequencies. The 
frequency at which the voltage gain has 
dropped to 1/1.414 of its low- frequency 
level (3 dB) is: 



fc- 



P + 9^ (PRe + r b . b + R s ) 
2ttB(C t )(Rt) 



(10) 



where: 

Ct = (Ct,' + C bc g m R L + C DC g m R E ) 

Rt=(Re + r bb > + Rs) 

In that equation, all factors, with the 
exception of R E , R L , and R s , are found as 
shown above . As for the exceptions , R E is 
the emitter resistor, R L is the load resist- 
ance , and R s is the resistance of the signal 
source. The gain of the device varies as 
shown in Fig. 10. 

The above details apply to a common- 
emitter circuit. To find the high- 
frequency voltage gain of a transistor in a 
common-base or common-collector cir- 
cuit, proceed as you would in a low- 
frequency situation, except use the values 
of a and p, and the effective load on the 
transistor, at the frequency in question. 

Let's now apply what we've learned. 
Assume you have a 1 0-MHz signal source 
with an output impedance of 50 ohms. 



That source is feeding a transistor in a 
common-emitter circuit. In order to get 
good gain, a transistor with a high f T 
should be used. Use a 2N5354; it has an/ T 
of 250 MHz, In that transistor, C ob = 8 
pF. beta at low frequencies is 100, h ie = 
1300, h« = 24 x 10~ 6 , andh re = 1.5 
x 10 " 4 . If we assume that the idling 
current, l K , is 2 mA (.002 amperes), then 
gm = 0.002/0.026 = 0.077 mhos. We 
can use the common-emitter h-factors as 
supplied by the manufacturer without 
modification. The various components in 
the high-frequency equivalent circuit of 
the transistor are found by substituting 
into equations 4 through 9: 

r^. = 1300 ohms 

r a „ = 100/0.077 = 1300 ohms 



r BC = 1300/1.5 x 10"" 
= 870 x 1 4 ohms 

r ce = 1/[24 x 10 s - 0.077(1.5 x 10 *)] 
= 28000 ohms 

C he = 0.077/6.28(250 x 10 6 ) = 49 pF 
C b - C = 8 pF 

As for the load, assume there is a para- 
llel resonant circuit in the collector circuit 
consisting of a 100-pF capacitor and a 
2.5-,uH inductor. The series resistance of 
the inductor is 0.2 ohms. That circuit 
resonates at 10 MHz.. The Q is primarily 
equal to that of the inductor, which is 
6.28/L/Rs ~ (6.28 x 10 7 )(2.5 X 10 _6 )/ 
2 = 80. Thus the series resistor, when 
converted to the parallel resistance across 
theL-C circuit, isequal to Q 2 R S = 80 2 X 
0.2 = 1280 ohms. Because the im- 
pedance of the inductor cancels the im- 
pedance of the capacitor at resonance, R L 
is equal to that parallel resistance. Use 
1300 ohms as a close approximation. 

This transistor performs well without a 
resistor in its emitter circuit so one will 
not be used here. Substituting all neces- 
sary information into equation 10 to de- 
termine f while letting R F equal gives 
us/ = 283.419 Hz. 

Use/ = 250,000 Hz as an approxima- 
tion for the calculated frequency. That 
means that the gain at 250 kHz is 1/1.414 
of what it is at low frequencies (3 dB 
below the low frequency gain). At 500 
kHz, the gain drops another 4 dB, and at 1 
MHz the gain is another 5 dB down for a 
total drop in gain of 12 dB. From that 
frequency on, the voltage gain drops an 
additional 6 dB each time the frequency 
doubles, so that it is 18 dB down at 2 
MHz, 24 dB down at 4 MHz. 30 dB down 
at 8 MHz, and a little more, about 32 dB, 
down at the 10 MHz we are concerned 
with. The 32 dB Figure indicates that the 
gain at 10 Mhz is about 1/40 of the gain at 
low frequencies. 
Considering that the only resistor in the 
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FIG 1 2— SIMPLE HIGH-FREQUENCY AMPLIFIER. Because of the complex factors Involved In design- 
ing such a circuit, the values used for the various components will always differ from those initially 
calculated. 



emitter circuit is the r c of the transistor, 
and that r e is equal to 26/2 = 13 ohms 
when 2 mA of current flows through the 
device, the gain at low frequencies is R h / 
13 = 1300/13 = 100. Because gain 
dropped to 1/40 of that at 10 MHz, the 
voltage gain of the overall circuit is 1/40 
of that !00, or 2.5. 

As the sain-bandwidth product equals 
250 MHzrp at 10 MHz is equal to 250 
MHz/ 10 MHz = 25. That is approx- 
imately equal to the current gain of the 
device at 10 MHz. Power gain is the prod- 
uct of the current and voltage gains at 10 
MHz, or 2.5 x 25 = 62.5. 

Those results must be tweaked-up in 
the amplifier after it has been built. There 
are many reasons for that. For one, ap- 
proximations have be used in the design. 
Also, the various stray capacitances in the 
equivalent circuits of Ql and Q2 were not 
considered. Although not shown in the 
equation, they do affect the resonant fre- 
quency and must be compensated for in 
the final design. 

A basic schematic using two transistors 
and the components we've described here 
is shown in Fig. 12. In our design ex- 
ample. Q2 was not in the circuit, so that 
the complete load on the transistor was 
the L-C resonant tank. Should the L-C 
circuit feed another transistor as shown, 
its load should be considered to be in 
parallel with the calculated R P of the tank. 
In the figure, the tap on the transformer is 
used to match the impedance of the re- 



sonant circuit to the impedance at the 
input of Q2. That is done to maximize the 
transfer of power from the first stage to 
the second stage. 

FET'S 

Practical circuits involving FET's do 
not differ radically from those using bipo- 
lar devices. There are differences, 
however. Because of an FET's high input 
impedance, the transistor does not con- 
tribute substantially to the load on a pre- 
ceding stage but the various capacitances 
in the FET's equivalent circuit can effect 
the load. As for those loads, they are 
almost always resonant tank circuits so 
it's clear that those capacitances will 
change the tank's resonant frequency. 

As an example, consider the circuit 
drawn in Fig. 13. For simplicity, we'll 
use the same values for L and C that were 
used in the previous example. Thus, LI 
= 2.5fiE,C\ = lOOpF, and the parallel 
resistance is 1300 ohms; the tank, then, 
resonates at 10 MHz, The impedance of 
the source has no effect at high frequen- 
cies and is thus ignored. 

We'll use a 2N5397 transistor here; it 
has excellent characteristics even at 450 
MHz. That transistor's capacitance from 
the gate to the drain, C res , is specified as 
1.3 pF. That capacitance added to the 
gate-to-source capacitance of the FET is 
specified as 5 .5 pF. That sum is the C iss of 
the device. The g m of the transistor is 
about 7,5 x 10"" ohms. 
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Send away today for your 36-page 
booklet containing a compters reprint 
Of nil seven articles in the series on 
Backyard Satellite TV Receivers by 
Robert B. Cooper Jr. 

This a I E-inclusive report gives you alt 
the data you need to buitd your own 
Backyard Satellite TV Receiver. 

■ TELLS ALL ABOUT domestic satel- 
lite communications, with full details 
on how you can pull those elusive TV 
signals from space. 

■ LEGAL REQUIREMENTS, techni- 
cal specifications, and how you, the 



home constructor, can meet them. 
Find out what mechanical and elec- 
tronics skills you need. 

■ RECEIVER CHARACTERISTICS, 
technical details and specifications, 
along with examples of actual re 
ceivers, built at comparatively low 
cost. 

■ ANTENNA DESIGN... and ex- 
actly how you can build a spherical 
antenna, while keeping total earth- 
station cost for the complete system 
under S 1,000, 

■ THE FRONT END is critical when 
you buiid your own system. We hetp 
you explore several different ap- 



proaches to making one that will 

work for you, 

■ RECEIVER-SYSTEM hardware, and 

how it goes together to bring you di- 
rect-from -satellite TV reception in 
your own noma. 

To order your copy: 
Complete coupon and enclose it with 
your check or money order for £7.00, 
pius Si 00 for postage and handling. 
We will ship your reprint within 6 
weeks of receipt of your order. All 
others add $4. OX] for postage. Mew 
York State residents must add 56c 
sales tax. 



Satellite TV Reprints 
„-!„ 15 East 17th Street 
EICGt rOIl IG5 New York. NY. 10003 

I want reprints @ £7.00 each, plus (1. Han- 

dllng S Poslage. 
I have enclosed $ _ 
add sales tax. 
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Using this data, gain at low frequencies 
isg m R D or(7.5 x I0- 3 )(1300) = 9.75. 
Voltage gain is 3 dB down at: 



fa 



6.28 (R D )(C ds + O ga ) 



In that equation, C g!i , the gate-to-drain 
capacitance, is equal to C r ^. Because C ds 
is insignificant in JFET transistors, that 
factor can be ignored and; 



6.28 (1300)(0 + 

= 94 MHz 



1.3 X 10' 12 ) 



Because of that high cut-off frequency, 
voltage gain at 10 MHz is not reduced 
noticeably from its low-frequency value 
of 9.75. If the impedance of the signal 
source were comparable to the impedance 
of the circuit (which it is not) f f would 
differ from the frequency just calculated. 
It would be 

t- i 

6.28 (R s ) (C iss + g m + R D C 9d ) 
= 175 MHz 

Because/^ is at a much higher frequen- 
cy in that case, the effect of the transistor 
on voltage gain would be even less then 
when the source was ignored. As for the 
effect of Q2 on the load of Q 1 , it is neglig- 
ible because of its extremely high input 
impedance as previously noted. 

Stability 

RF circuits have a tendency to be un- 
stable because of undesirable positive 
feedback from the output back to the input 
of a transistor. Oscillation caused by such 
feedback is eliminated through a tech- 
nique called neutralization. In that, a 
capacitor feeds a signal from a circuit at 
the output of an amplifier stage back to its 
input. The signal through the capacitor is 
adjusted so that it is 180° out of phase with 
the feedback and at the same level . When 
that is done, the effects of the positive 
feedback are cancelled. 

Filters 

When working at high frequencies, a 
considerable number of factors in the cir- 
cuit must be calculated. Even so, due to 
stray capacitances and inductances, as 
well as the fact that approximations are 
used in some steps in the design, the val- 
ues of most of the capacitors and in- 
ductors must be adjusted after the circuit 
has been built. The same factors occur in 
high-frequency filter design. There, 
however, the technique of approximation 
and trimming is not satisfactory. There- 
fore, more precision is required. In the 
next part of this series, we'll look at 
what's involved, as well as at the design 
of different types of high-pass, low-pass, 
bandpass, and band-rejection filters. R-E 
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SERVICING SWEEP CIRCUITS 



continued from page 66 



Of course, you don't just get one type 
of problem in a particular set. Consider 
another CTC1Q8 with a completely dif- 
ferent set of symptoms. In this instance, 
with the battery in place there was a sig- 
nal, but a poor one that in no way resem- 
bled what was called for. Thus, there was 
obviously some sort of problem with the 
oscillator. But was it the circuit itself or 
was it some problem in the shutdown 
circuit that was reacting with the oscil- 
lator? 

The first thing to do was to isolate the 
oscillator from the shutdown circuit. To 
do that, the shutdown transistor, which 
was directly tied to the oscillator, was 
lifted. But that had no effect and the sig- 
nal was unchanged. All the oscillator/ 
driver transisitors checked out as OK, so 
the next step was to take some resistance 
measurements. An unstable reading be- 
tween the driver collector and ground 
finally led to the answer — a leaky 27-pF 
capacitor, C403, across the driver. 

It's enough to make one wish for the 
"good old days!" R-E 
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TRANSIENT SUPPRESSOR 



continued from page 58 



The relay specified handles 10 amps, 
and all circuit wiring should, similarly, be 
capable of handling 10 amps. This means 
No. 14 wiring for all circuits associated 
with receptacle SOI. (The wires to the 
relay coil and the lamps can be No. 20, or 
No. !8.) Solid wire is recommended. 
You can obtain No. 14 solid wire by 
purchasing a few feet of No. 14 Romex 
electrical-wire at your local hardware 
store and stripping off the outer skin. Un- 
der the skin will be two (or three) in- 
sulated No. 14 solid wires and a bare 
ground-wire. Save the bare wire for some 
future project. 




FIG. 5— TO PROVIDE CLEARANCE for the 
power-drop-out relay, mount it on art L-bracket 
made from scrap aluminum. 



Receptacle SOI must be of the three- 
pronged, grounded type. The particular 
unit you get may have screw or solder 
terminals, or may be prewired. If there 
are screw or solder terminals use your No. 
14 wire. If the receptacle is prewired the 
wire is probably No. 12 stranded. Simply 
twist the free strands together tightly and 
tin them with solder. Take care to be sure 
you locate the correct "ground" terminal 
on SO 1 , If SOI is prewired the wires will 
be color-coded red, black, and green. The 
green one is the ground wire, and is sol- 
dered to the ground lug on FL1 . The 
power-line ground, also green, must be 
soldered to the filter's ground terminal , as 
well. 

Neatness doesn't count 

Insulated No. 14 wire is not the easiest 
material to work with. Usually, forming 
"square corner" bends will put undue 
strain on the associated components. 
Don't try to be extremely neat; bend the 
power wires in gentle arcs. There's plenty 
of room on the panel, so don't crowd the 
wiring. Bending No. 14 wire around a 
relay socket's solder lug is a sure way to 
break the lug, so lay the wire on the lug 
(use a clamp if necessary) and make a 




FIG 6— MAKE CERTAIN THAT ALL components 
and wires are securely soldered to a terminal. 
No components should "float," and no wires 
should have In-line splices. Such construction 
will help ensure glltch-free operation for your 
computer. 



secure tack-solder connection. 

Use a 3 AG fuse rated at 12 amps (not 
the "Slo-Blo" type) for Fl. If you can't 
get a 12-amp one, a 10- amp fuse will do. 
We have never run across a varistor's 
protection fuse that opened, or a "short- 
ed" varistor, but since the possibility ex- 
ists that it can happen, don't eliminate Fl . 

Checkout 

Measure the resistance across the line 
cord's terminals with an ohmmeter. It 
should be "infinite," even though the RF 
filter's schematic, printed on the filter's 
case, shows a resistance across the input 
terminals. 

Check the resistance across SOI 's out- 
put connections; it should also be "in- 
finite." If not, check the connections to 
the varistor. 

Check the resistance from both sides of 
the line-cord plug's prongs, and SOI to 
ground. It too should be "infinite;" if 
not, there is a wiring error. 

If everything checks out up to this 
point, connect the unit to the power line. 
Nothing should happen. Next, press re- 
set switch SI. You should hear RYI 
switch in and both NE 1 and NE2 should 
light. IfNEl does not turn on, check RY 1 
for a wiring error. If NE1 turns on but 
NE2 does not, check the wiring of Fl and 
the varistor. 

If both lamps turn on, the device should 
be OK. As a final check of the device's 
latching function, simply remove then re- 
store power. To do that, simply plug a 
load such as a table lamp into SOI and 
then cut power either by throwing a cir- 
cuit breaker or pulling the device's plug. 
Restore power and if the lamp will not 
light the device is ready for use. Connect 
your computer system's main power-cord 
to SOI, or better yet, connect a power 
strip to the socket, and the computer and 
the disk drives to the strip. Your printer 
should then be plugged into the same 
socket that's used by the protection de- 
vice. That ensures that any RF or glitch 
generated by turning the printer on must 
feed through the RF filter before reaching 
the varistor. That provides double protec- 
tion, and you can never be too safe. R-E 
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O ART DF PROGRAMMING THE 1K ZX81. 

How to use the features of the ZX81 in programs 
Ural fit into lire IK machine. 96pp. $5.75 postpaid. 

□ ART OF PROGRAMMING THE 16K ZXS1. 

How to use your 16K RAM pack and ZX printer to 
the full. 144 pp. S6.95 postpaid. 

21 ART OF PROGRAMMING THE ZX SPECTRUM, 
Everything you need to know to put Pie ZX 
Spectrum to work lor you. 144 pp. 58 postpaid. 
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WHY SPEND A FORTUNE ON A 

DIGITAL CAPACITANCE 
METER? 



As a matter of fact you don't have to pay 
S160 lo $500 and up anymore for a Digital 
Capacitance Meier thai is both depen- 
dable and rugged with good accuracy. 
The MC1O0A comes completely assembl 
ed and calibrated and at $79,95 is an 
outstanding value. The extensive range of 
30 pF lo 9,999 uF (no external meters re- 
quired} and true band held portable size 
(only 4Vj" x 2Vi" x 1W.3 make the 
MC10GA an extremely practical and easy 
to use instrument for the hobbyisl techni- 
cian or engineer. 

CHECK THESE OTHER FEATURES 
"Basic accuracy 2% (± one count) on 
pF, nF ranges, 5% ( ± one count) on uF 
range. 

" Uses single 9V battery (not included}. 
'Decimal points light up when battery is 
Low or when capacitor is overrange. 
"Full 4 digit high efficiency LEO display 
uses special circuitry to save on batteries. 
"Maximum conversion time for 9,999 uF 
is less than 6 seconds. 
* Constructed wllh a lough impact rests- 
tan) plastic case. 
*90 day parts and labour warranty. 
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SPIKE-SPIKERS. M ...The Solution! 
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DELUXE $79.95 
Dual 5-stoje filtered 
rktj. 8 iwitcti socket! 
main twitch, fuse, light 

Kalglo Electronics Co., Inc. 

AS 84 Ru:hRd . Dee-t. re 
Bethlehem. PA 18017 

Oui of State 
DEALERS INVITED 800-523-96B5 
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515-865-0006 



GLOUCESTER 
COMPUTER 

PQ/&L, all features of Promqueen less mimic mode 
Software enhanced to include EPR0M QC utilities, RS- 
232 communication, printouts. 28 pin 71 r socket. 
Reads, edits run: and 
programs all 5 volt 
2500 and 2700 series 
EPR0HS p] us variety 
of EEPROMS all with- 
out personality mod- 
ules. Commodore C- 
£4 host computer. 
Inquire about the 
mimic mode capabil- 
ity in our VIC Promqueen. $299.00 
ROM Packs Industrial quality circuit cards ate 
socketed, solder masked, fully bypassed, and in- 
clude a ground plane for low noise operation. In- 
cludes 1 EPR0M. 8K g 16K models for VIC- 20 and 
C-64. Specify 2732 or 2/64 EPROM type. Molded 
plastic case. $39.00 

GLOUCESTER CUMPLITER 

1 Bticktjurn Center. Gloucester. MA 01930 617-283-7719 
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VIC -20 INTERFACING BLUE BOOK 

Did you kr.cw that your vtC can be used lo 
control a 99c toy motor so ellectlvely that it £f 
runs like a precision machine? Or that you can 
build an accurate digital thermometer using K 
the VIC and Four parts costing less than 55? 

These and other 2-B interfacing projects ? 
selected lor us&iuiness. ease ol construction — 
and low cosl are detailed In the VIC-20 Inter- 
facing Blue Book, a veritable gold mine of prac- 
tical Information on how to build a variety of in- 
terlaces for your computer. 

Projects include: Connecting VIC to your 
stereo; Plckprooi digital lock; Capacitance fj 
meter; Liquid level sensor; TeJephone dialer; 
Voice output; 8KJ16X RAMr'RQM expansion; R 
12SK RAM expansion; 9-tjil precision CVA; 8-bit ^* 
A.O converter; MX-S0 Interlace and more. 

Written by a college professor In a friendly K 
and informative style, the Eilue Book gives you 
theory ol operation, schematics, program 
listings, parts list, construction hints and M 
sources of materials for each one of the 3d pro- t| 
Jects. - 

If you went to gel the most out of your VIC 
this book is a must. Cost Is $14.95 [less th.an£* 
50* per project!}. Price includes postage 
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NEW IDEAS 



Protecting your car 



HERE IS AN ALARM CIRCUIT FOR YOUR 

car that uses only one IC and is rather easy 
to build. But it still has many desirable 
features, including entrance- and exit- 
delay times, an auto reset control, auto- 
matic shutoff, and low power consump- 
tion. The schematic of the alarm is shown 
in Fig. 1. 

First we'll look at the two switches, S 1 
and S2. Opening switch SI, which is a 
normally-open door-mounted switch, 
activates the alarm after an 8-second de- 
lay. However, if S2 — a hidden switch 
inside the car — is closed within that 8- 
secohd delay time, the alarm will not be 
activated. That switch always takes prior- 
ity over SI. Whenever it is closed, the 
alarm is off. Even when S2 is opened 
again, it still inhibits the alarm 
activation — but only for an additional 20 



seconds. (That delay is determined by the 
combination of R4 and C3.) That's 
enough time to get out of the car and close 
the doors. Switch S2 can be a momentary 
normally-open switch, but you may pre- 
fer using a toggle switch. That way you 
can disable the alarm if you have to keep 
your car open for more than 20 seconds, 
such as when you are loading it with lug- 
gage. 

Integrated circuit IC 1 is a quad 2- in put 
nand Schmitt trigger. The output of IC l- 
c latches ICl-b to a high output state once 
switch S! is opened. After that, only S2 
can stop the alarm oscillator, ICl-d, from 
being triggered after the 8-second delay 
(determined by R9 and C6). That drives 
transistors Ql and Q2, which switch the 
load (the coil of the horn relay, RY1) to 
ground. Thus the horn sounds in- 



S, 



S2 

RY1 HORN- 
RELAY COIL 

(MINIMUM COIL 
RESISTANCE 

nil) 



i-3 — 

clo TV T. 




FIG. 1 
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termittcntly. The maximum current thai 
transistor Q2 can sink safely is about one 
amp. 

After about 2 [ A minutes (controlled by 
the R7-C4 combination), which is called 
the alarm cycle time, ICl-b is unlatched 
when pin 6 goes high via C4. If S I at that 
time is not open, pin4 of ICl-b goes low 
and the alarm stops and is once again 
ready to receive triggering signals from 
SI. If SI is still open, the alarm will 
continue to sound. Remember though, 
that S2 inhibits both the detection and 
activation of the alarm at any point of the 
cycle. 

I used RCA IC's when building my 
alarm. If you substitute those of another 
manufacturer, you may have to adjust the 
values of the timing resistors and capaci- 
tors. Some experimentation may be re- 
quired before everything works as it 
should. — Ronald Ham-Pong 



NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, Panavise will donate 
their model 333 — The Rapid Assembly Circuit 
Board Holder, having a retail price of $39.95, It 
features an eight -posit ion rotating adjust- 
ment, indexing at 45-degree increments, and 
six positive lock positions in the vertical plane, 
giving you a lull ten-inch height adjustment for 
comfortable working. 

I agree to the above terms, and grant 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently repub- 
lish my idea in collections or compilations of 
reprints of similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Sireet 



City State Zip 

Mail your idea along with this coupon 
lo: New Ideas Radio- Electronics, 
200 Park Ave. South, 
New York, NY 10003 



MINI PLAYER-PIANO 



continued from page 48 



Pianomatic — -the enabling of the key- 
board display, IC6, the display counter, 
IC 1 1 , the tune selector switch, S5, and 
Finally, the start switch, S4. Let's take a 
look at the last of those first and see how 
the Pianomatic operates when it plays a 
tune back from memory. 

Playback 

The circuit consisting of IC!4-d, R3, 
and C-8 is a gated oscillator. By ' 'gated 
oscillator" we mean that a high logic 
level turns it on, and a low turns it off. 
The Pianomatic has two modes of 
playback — automatic and manual. In 
manual, switch S3-b puts +V on one 
side of the start switch, S4. The other 
side of the start switch is connected 
through resistor R2 to the control pin, pin 
12, of the tempo clock, IC14-d. As long 
as the start switch is kept closed, the 
tempo clock will operate, be inverted by 
IC15-d, and, through D18, increment the 
note counter, IC3. That will sequentially 
address the memory in binary form, caus- 
ing the tune to be played. When S4 is 
open, resistor R2 pulls pin 12 (IC14-d) 
low and the tempo clock stops. 

The automatic playback mode is 
one of the nicest features of the Pianoma- 
tic. When the start switch, S4, is 
pressed, the Pianomatic reads out the data 
on the selected page of memory and 
stops. The interesting point of that is that 
it doesn't stop at the end of the page; it 
stops wherever you've programmed it to 
stop. We accomplish that piece of magic- 
al business by some creative gating and 
selective decoding. Let's now see exactly 
how that is done. 

As we've seen before, when we're 
playing back from memory in manual, 
S3-b puts + V on the C2 side of S4. As 
long as S4 is kept closed, IC14-d is en- 
abled and the tune plays. In order to have 
the tune continue playing after S4 is re- 
leased, we need some way of keeping 
IC 1 4-d enabled. We do that by using the h 
half of the manual/ automatic switch, 
S3-a. In the manual position, the switch 
is connected to ground, but in the auto- 
matic position it's connected to the out- 
put of IC14-b. The operation of that gate 
is the key to the automatic-playback fea- 
ture of the Pianomatic. 

The output of IC14-b is controlled by 
the voltages on pin 12 of ICI4-d, the 
enabling pin of the tempo clock, and the 
output of and gate IC9-a. That gate moni- 
tors the output-data bus and is set to de- 
code a binary 15(1111). In other words, 
the output of IC9-a will be low unless a 
binary 15 appears on the output-data bus. 
Let's assume that S3 is set on automa- 
tic, the start switch, $4 hasn't been 
pressed, and that any number but 15 is on 
the output-data bus. Since the output of 
IC9-a is a low and pin 1 2 of IC 14-d is low , 



the output of IC14-b will be high. That 
will bias D6 and disable the keyboard by 
making pin 23 of IC1 high. It will also 
forward bias D3 and slightly raise the 
voltage at pin 12 of IC14-d. 

When S4 is pressed, IC14-d is enabled 
just as it was in manual playback. In 
automatic, however, releasing the 
switch won't disable the clock because 
the output of IC14-b remains high and 
doesn't let R2 pull the enabling pin low 
enough to stop the clock. Remember that 
IC14 is a Schmitt trigger, so there is a 
certain amount of hysteresis inherent in 
the device. Because of that, it takes more 
than a 50% voltage swing to make the 
gate change state. By choosing appropri- 
ate values for R2 and R4, we can take 
advantage of the ' 'dead band ' ' area of the 
Schmitt trigger. As long as we don't al- 
low pin 12 of IC 14 to drop below the trip 
voltage point, it will remain high and the 
clock will remain enabled. In manual 
playback, R2 was able to pull pin 12 low, 
but in automatic, the high output of 
IC14-b raises the voltage just enough to 
prevent that from happening. 

Even though pin 12 remains high, the 
output of IC14-b doesn't change because 
IC9-a is still presenting a low to the other 
input leg of the gate at pin 6. Let's sup- 
pose that a binary 15 appears on the 
output-data bus. That will be detected and 
decoded by IC9-a, and the output state of 
that IC will change to a high. Since a high 
signal is being presented to both legs of 
IC14-b, its output will change and it will 
go low. That will put a low at pin 12 of 
IC14-d, lower the voltage past the trip 
point, and disable the clock. Thus, when 
we are writing a tune into memory the last 
thing to put in the program is a binary 15. 
By doing that, playback will stop at that 
point in memory. A low at the output of 
IC14-b will be inverted by IC15-a and 
present a high to the reset pins of the note 
counter IC3. When a "stop" signal is 
present on the output data bus, therefore, 
not only will the Pianomatic stop playing, 
but the device will also reset itself to zero 
again. 

In order to make the Pianomatic easier 
to use, there are several things that will 
make the note counter, IC3 reset to zero. 
A glance at the schematic will show you 
that there is a whole bunch of "Mickey 
Mouse logic" (M 2 L) tied to the reset pin 
of IC3. That takes the form of diode- 
capacitor combinations that cause various 
switching of the Pianomatic 's controls to 
put a positive pulse on the reset bus. 
Rather than go through all of it here, it's 
much easier to put it in table form; we've 
done that in Table 1 . That table shows the 
actions and effects of the switches in the 
Pianomatic. In general, the only action 
that won't reset IC3 is going from read to 
write. That was done to make it easier to 
correct mistakes in programming a tune. 
If you single-step through a tune in man- 
ual and come across a mistake, it's a 
simple matter to move the re ad/ write 



switch, S2, to the write position and 
program in the correct note... but we're 
getting ahead of ourselves. We'll com- 
pletely discuss how to program the 
Pionomatic later in this article. 

The other half of IC9 is used to decode 
a binary 14(1110) when it appears on the 
output-data bus. That is done by using 
SC 1 5-b to invert the least-significant line 
on the output-data bus. When a 14 
appears on the bus, the output of IC9-b 
goes high, reverse biases D4, and force 
feeds a clock pulse to pin 9 of inverter 
IC15-d. That has the effect of speeding up 
the clock for as long as the 14 remains on 
the output-data bus. Since the clock in- 
crements the note counter, IC3, im- 
mediately, the next note is put on the bus 
and the output of IC9-b goes low again. 
That lets you program a temporary 
speedup in the clock and is used when you 
want a definite attack on a note or a half 
rest between notes. 

Next time 

When we continue, we'll finish up our 
look at how the Pianomatic works and 
then begin the construction. By the way, 
the project is built on five PC boards, two 
of which are double-sided. While the 
board patterns will appear in the next part 
of this article, you can order the boards 
from the source listed in the Parts List. 

R-E 




MULTIMETERS 

NEW 10 AMP RANGE 
MODEL MD 210@$99J™ 
NOT JUST A FLUKE! m 

Computer age testing is yours with this 
new, 10 Amp range, .025% accuracy, 3'/j 
digit DMM. Features 2000 hr batt'y life, 34 
range pushbutton select and a 2 year war- 
ranty. You get quality that's no accident. 
at lower cost — $99.95 (sugg, list). 

Want more? Ask tor special, $5.00 cash 
factory direct bonus when you buy this 
proven product. , 

Other Philmetric "Q/A" Quality Assured 
multimeters available from $14,95 retail. 
Send for catalog and dealer name. 

"We Measure Up . ." 
Riitmetric, 

la Div. of Philmors Mlo. Co.) 
40 1nip Drive, Inwood, NY 11696 Tel: 516-239-8161 
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HOBBY CORNER 



A few quick answers 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



THIS MONTH ] WANT TO REDUCE THE SIZE 

of the pile of letters here. I'm going to try 
to look at as many of your comments, and 
try to answer as many questions, as possi- 
ble. Of course, to do that, I'll answer only 
those questions that don't require going 
into too much detail. 

We'll start with a letter from Tom Tal- 
ley(OH). He included a couple of sugges- 
tions for improving the performance of 
the high-voltage generator we discussed 
in the February 1983 column. First, the 
relay coil and the transformer primary 
should be in parallel to give more punch 
to the output. Second, a small capacitor 
(around .001 /if) across the relay contacts 
will suppress arcing and make the con- 
tacts last longer. Tom knows whereof he 
speaks. As a lad of 1 0, he made and sold a 
couple of dozen to neighborhood farmers 
for use as cattle prods. 

George Oval (IA) wants to know how 
to build a negative-ion generator and he 
questions some of the claims about their 
benefits. Well, George, take a look at the 
"Hobby Corner" in the May 1981 issue 
of Radio-Electronics. Another ion 
generator was discussed in a feature arti- 
cle in the July 1981 issue. As far as their 
benefits go, why not build one and see if it 
does anything for you! 

We discussed cassette-speed mod- 
ifications in the May column, Dick Fur- 



AN INVITATION 

To better meet your needs, "Hobby 
Corner - ' has undergone a change in 
direction. It has been changed to a 
question-and-answer form. You are 
invited to send us questions about 
general electronics and its applica- 
tions. Weil do what we can to come up 
with an answer or, at least, suggest 
where you might find one. 

If you need a basic circuit for some 
purpose, or want to know how or why 
one works, let us know. We'll print 
those of greatest interest here in 
"Hobby Comer." Please keep in mind 
that we cannot become a circuit- 
design service for esoteric applica- 
tions; circuits must be as general and 
as si mple as possible. Please address 
your correspondence to: 

Hobby Corner 

Radio-Electronics 

200 Park Ave. South 

New York, NY 10003 







nas (NY) offers a very simple method to 
slow the speed on most cassette 
recorders — a method that doesn't even 
require tearing into the machine. He 
points out that because the remote-control 
(on/off) jack is in series with the motor, it 
can be used for ready access to that cir- 
cuit. So, without even opening the case, 
you can put a resistor or a potentiometer 
across a spare plug and simply insert it 
when you need it! The resistance value 
will be determined by the characteristics 
of the machine and, of course, the speed 
you want. Here again, experimentation is 
the key to finding the correct value for 
your needs. 

Anthony Maunuis (CA) wants to know 
how to build a "Jacob's Ladder." That's 
the rising arc that you sometimes see in 
science fiction movies. Well, Tony, I 
don't want to get too specific because (I) 
those things can cause a nasty burn if you 
aren't very careful and (2) the radio and 
TV interference problems that they cause 
are no joke. 

You mentioned the use of a flyback 
transformer and some tubes. Perhaps. I'll 
just point you in a couple of other possible 
directions and let you take it from there. 
Give a bit of thought to Tesla coils and to 
ignition transformers (the kind used in oil 
furnaces). 

Where's the zero? 

The tricky question for this month is 
from Robert Bainbridge (NY). He asks 
how to determine the "zero" or base line 
in relation to voltages of various wave 
shapes. Well Bob, there are probably as 
many answers (or more) than there are 
types of waves! 

In practice, the base or zero line can be 
anywhere you want it to. Rather than use 
the words "base" or "zero," let's call it 
the reference line. Using that name gives 
you an entirely new perspective on the 
question. 

In Fig. 1 you see a single cell and a 
voltage divider. If you make your 
measurements in relation to point A, then 
both B and C will be negative as far as the 
point- A reference is concerned. Here, 
then, A is called the zero or base line. 
Relative to point C, A and B are positive 
and C is the zero line. Thus, the base line 
is your choice. If you chose A, then B is 
negative. If you chose C, then B is posi- 
tive. It's up to you. 
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FIG. 2 

The same logic applies in the case of 
waveforms. It all depends upon your 
reference point. For example, look at Fig. 
2, which is a fragment of a 555 
squarewave-oscillator circuit. When 
measured with respect to pin 8. the wave- 
form varies from approximately zero to a 
negative value. Measured from pin 1 . 
however, it varies from zero to a positive 
value. Asking which is which is like ask- 
ing whether the chicken or the egg came 
first! 

Of course, the accepted convention is 
to measure voltages from circuit ground 
but this is not always best. 

Bob's second question had to do with 
how to determine whether or not a wave is 
inverted. Here, again, the answer is the 
same: it all depends upon your reference 
point, which would be another wave in 
this case. When measured against itself, it 
is not inverted, obviously. When mea- 
sured against another wave, it can be in- 
verted, non-inverted, or at any phase- 
angle. Take your choice, Bob. 

Timer problems 

William Schreiber (HI) is dissatisfied 
with the performance of the AC-powered 
timer he uses to control his nightlights. 
When he is away for a week or more, he 
frequently finds that the power company 
had problems in his absence. Of course, 
that causes his timer to be off schedule — 
even as much as having his lights turn on 
during the day and turn off at night! 

Bill, you may have seen the versatile 
digital clock timer in the April "Hobby 
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Comer." There is no reason to assume 
that the clock must run from the AC line. 
The use of a battery operated clock would 
make the timing cycle completely in- 
dependent of the power company's pro- 
blems. Certainly, the AC lights would not 
come on during an power outage (neither 
would anyone else's) but, when power is 
restored, you would be on your schedule 
rather than on theirs. 

Incidentally, it has always appeared to 
me that there is a fundamental inequity in 
my relationship with the power company. 
Actually, there are several, but Bill's pro- 
blem relates to one of them. If, without 
notice, they cut my power in order to 
make some adjustment in their equip- 
ment, it's tough luck that 1 may have been 
inconvenienced. Example: such action 
can cause the loss of hours of computer 
work — especially when it causes part or 
all of a disk to "go west." On the other 
hand, just let me interfere with them and 
see what happens. 

Gene Fisher (AR) wants to build a 
strong electromagnet for retrieving items 
that have been dropped overboard. There 
are several considerations in the design of 
such a magnet. For one thing, it should be 
waterproof. Even though it is safe to as- 
sume there is no salt water in Arizona, 
other chemicals in the water can have an 
effect. 

The strength of an electromagnet is de- 
termined partially by its core but primari- 
ly by the number of turns of wire and the 
amount of current flowing through those 
turns. Because of that, an increase in the 
number of turns and/or in the amount of 
current will obviously create a stronger 
magnetic field. 

The resistance of various types and 
sizes of wire can be found in any standard 
reference book. For example, 39 feet of 
24-gauge copper wire has a resistance of 
one ohm, and one pound of it has a resist- 
ance of 21 ohms. Most reference books 
will also give you the approximate length 
of a wire that is wound on a core of given 
dimensions. With the information for the 
type of wire you are using and good old 
Ohm's law (E = IR), you can determine 
how much current will flow in a given 
coil. 

So, Gene, you see that there is a kind of 
balancing act involved here; turns, cur- 
rent, and wire size. Of course, you must 
be concerned with overall weight and the 
current capability of the power supply 
you will be using. Unfortunately, I have 
been unable to find the relationship for all 
these factors and the number of pounds 
that a magnet will lift. Once again, it is a 
matter of experimentation to determine 
the optimum factors for your particular 
use. 

Thanks for the interesting questions, 
gang. Be sure to keep them coming and 
don't forget that although we are es- 
pecially glad to receive questions from 
you, suggestions and comments are also 
always appreciated. R-E 
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THE DRAWING BOARD 



Successful designing and breadboarding 

ROBERT GROSSBLATT 



JUST ABOUT EVERYONE IS FAMILIAR WITH 

Zeno's story about Achilles' race with the 
tortoise. But for those of you out there 
who don't remember the story, it goes 
something like this: Achilles and a tor- 
toise decided to have a race. Since Achil- 
les was the Jesse Owens of his day and the 
tortoise even slower than an apology, 
they gave Achilles a handicap by letting 
the tortoise have a fifty-foot head start. (It 
was only fifty feet because even ancient 
bookies didn't like to take chances.) On 
the day of the race, the tortoise moved up 
fifty feet, Achilles laced up his sneakers, 
the gun went off, and so did Achilles. 

Here's the twist: Every time Achilles 
covered half the distance to the tortoise, 
he still had half the remaining distance to 
go. And, according to Zeno, since time 
and space are infinitely divisible, Achil- 
les never even passed the tortoise, much 
less got to the finish line. What Zeno 
didn't tell us was that even though Achil- 
les never passed the tortoise, when he got 
close to him, he caught him, cooked him, 
and ate him. 

Believe it or not, there's a valuable 
lesson to be learned from that story for all 
of us who like to design our own equip- 
ment. Culinary tastes aside, the moral of 
the story is really that even though you 
may not be able to get there, you can get 
close enough for all practical purposes — 
never mind what the mathematicians tell 
you! 

Paper and the real world 

In a nutshell (which is where all valu- 
able lessons are to be found), there's a big 
difference between brainwork and board- 
work. Things that work out perfectly well 
on paper have a nasty habit of blowing up 
when you build them. Sometimes it's be- 
cause you overlooked something in de- 
signing them, and sometimes it's because 
you messed up in building them, but most 
of the time it's just because we live in the 
real world. Formulas, graphs, and tables 
of values stretched out to endless signifi- 
cant figures can lull you into thinking that 
the same sort of precision exists here in 
the real world. It doesn't. 

Not only do unexpected things crop up 
when you start breadboarding, but even 
before that. The final paperwork often 
turns out to be the result of compromises 
and approximations. The difference be- 



tween the words "standard value" and 
"calculated value" is what keeps the 
variable- resistor and -capacitor manufac- 
turers prosperous and smiling. I chal- 
lenge you to take any design problem and 
solve it using only standard -value com- 
ponents. That's only one example of how 
things on paper differ from things in the 
real world. 

One of the magic moments in life 
comes when power is first applied to the 
first breadboard version of an original 
circuit design. Since it never works the 
first time around, the first thing to do, 
obviously, is to check the breadboard 
against the paperwork. Let's assume 
everything checks out. Now, the problem 
can only be in one of two places: the 
physical devices or the original design. 
I'm going to show you how you can cut 
the amount of your troubleshooting by as 
much as fifty percent, and maybe even 
more. 

Using the right parts 

Creating a completely workable elec- 
tronic system is a difficult job any way 
you look at it — no matter what you want it 



to do. Even a fairly simple design-goal 
can involve some rather complicated cir- 
cuit parameters. What you should be aim- 
ing for is a method that makes your life as 
simple as possible. One way to do that is 
to make sure that the components you're 
using in the breadboard circuit are all 
100% functional. 

Anyone who breadboards circuits us- 
ing "junkbox" parts is asking for trouble. 
Those components are available all over 
the place — unmarked IC's ("you test 
'em... we don't have the time") and sur- 
plus boards loaded with everything imag- 
inable except an explanation. As far as the 
former is concerned, if their time is too 
valuable why should yours be any less so? 
And surplus boards hardly ever have 
socketed IC's. Removing one of those 
non -socketed packages safely is some- 
thing like trying to fix a lightbulb. I sup- 
pose it's possible, but since you can get a 
new one for thirty-nine cents, why 
bother? Anyway, the chances are that 
you're going to destroy the IC as you 
remove it. 

In a circuit design that calls for loads of 
IC's I don't think you'll save more than a 





TABLE 1 






American Microsystems 


Motorola Semiconductor 




3800 Homestead Rd. 


Box 20912 




Santa Clara. CA 95051 


Phoenix, AZ 85036 


Exar Integrated Systems, inc. 


National Semiconductor 




750 Palomar Avenue, 


2900 Semiconductor Drive 




PO Box 62229 


Santa Clara, CA 95051 




Sunnyvale, CA 94088 


RCA 




Fairchild Semiconductor 


Box 3200 




31 3 Fairchild Avenue 


Somerville, NJ 08876 




Mountainview, CA 94040 


Signetics 




General Instrument Corporation 


B1 1 East Arques Avenue 




600 W. John Street 


Sunnyvale, CA 94086 




Hicksville, NY 11 802 


Solid State Scientific 




Gould Batteries 


Montgomeryville Industrial Park 


931 Vandalia 


Montgomeryville, PA 18936 




St. Paul, MN 55114 






Sprague Electric Company 




Intel Corporation 


Semiconductor Division 




3065 Bowers Avenue 


1 1 5 Northeast Cutoff 




Santa Clara, CA 95051 


Worchester, MA 01606 




Intersil, Inc. 


Texas Instruments 




10710 N. Tantau Avenue 


Box 5012 




Cupertino, CA 95014 


Dallas, TX 75222 
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few dollars by using surplus ones. Con- 
sidering the price of IC's today, salvaging 
surplus ones isn't worth the bother unless 
you put a really low value on your time. I 
don't mean the time it will take to find and 
remove the components, either. You're 
going to spend a lot of time troubleshoot- 
ing your circuit when it doesn't work. 
And that's to say nothing of the damage a 
bad IC can do to the more expensive parts 
of your circuit. Blowing up a twenty- 
dollar memory because you used a bad 
surplus twenty-cent gate is, to say the 
least, ridiculous. 

One of the least discussed linear quali- 
ties of digital IC's is their degree of 
"goodness." Although they basically 
operate with only high and low states, 
they can be 100-percent functional, pretty 
good, OK, pretty bad, or any degree in 
between. A surplus IC that tests OK may 
blow up in your circuit. That's because 
your testing probably won't make the ex- 
act demands on the IC that your circuit 
will. Internal diodes may be marginal, 
pass transistors may be degraded, and so 
on. 

Another problem with surplus parts: A 
manufacturer may have made a seeming- 
ly standard part with different specifica- 
tions to meet the particular requirements 
of a customer. For example. Radio Shack 
used what looked like a quad OR gate in 
the early version of the TRS-SO. One of 
the gates wasn't used — because the chip 
had only three functional gates on it! 

As I've said before, when you design 
your own equipment, you're the one 
responsible for the warranty. The key to 
making your bench time as productive as 
possible is to eliminate any possible 
source of error. Breadboarding with any- 
thing other than brand-new components 
is the best way I know to grow gray hair. 
As far as prototyping is concerned, 
junkbox components are just that — junk. 

Data books 

Successful original design is the result 
of three things: a clear bench, a clear 
mind, and a clear understanding. The first 
you get with a broom, the second with a 
brain, and the third with a stamp (your 
brain will help here too). Major 
component-manufacturers publish data 
sheets, application notes, and data books. 
(Figure I shows one such data manual 
from Signeties.) Those not only provide 
you with the operating parameters of the 
various devices, but they are loaded with 
suggestions and hints that can make your 
design work a lot easier. 

Once you've decided what com- 
ponents you're likely to need in your de- 
sign, find out who makes them and drop 
them a note requesting information. 
Chances are you'll get back a listing of the 
data sheets and application notes they 
have available. There's usually a nominal 
charge for those things, but the informa- 
tion that you'll get will save you all sorts 
of bench time. The application notes are 
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particularly useful because they can give 
you ideas about how to begin your design. 
More often than not they'll suggest an 
approach to the problem that never oc- 
curred to you. 

In Table 1 I've given you a list of some 
of the major manufacturers who publish 
data books. It's by no means an ex- 
haustive list, but it's a good beginning. 

Next month we'll be jumping into a 
discussion of counters — what kinds are 
available, how they differ, and, how and 
when to use them. 

I should point out that 1 learn as much 
by writing these columns as you (I hope) 
learn by reading them. Since we both 
profit from them it's only fair to let you 
have a say in what we talk about. If you 
have a particular area of interest, let me 
know. If it's possible, we'll spend some 
time on it. 

One final note: All the circuits we de- 
velop here are ones that I've at least 
breadboarded. If you take them farther or 
find problems, let me know. I'll pass the 
information along. R-E 
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ELECTRONICS 




' 'Next time you check resistance ranges 
around here, leave me out of it!" 



Digital 
Features. 




-S&* 



Analog 
Prices. 



Mow you can get all the 

measurement capability 
you've been looking for 
in a digital multimeter 
for the price of an analog. 

Priced as low as $59.95, the 
Circuitmate™ Series DMMs 
from Beckman offer a superior 
combination of standard 
features including: 

• DC + AC volts 

• DC + AC Amps 

• Resistance 

• Diode Test 

• 0.8% or 0.5% DC Accuracy 
(depending on model) 

• Single Rotary Selection 
Switch 

Depending on the model you 
choose— you can enjoy the 
added capability and conven- 
ience of 10 Amps AC + DC, 
audible continuity checking, 
hFE testing, capacitance and 
conductance capability. 

Get your hands on a 
Circuitmate™ dmm today. 
For the dealer nearest you, 
write or call 

Beckman Instruments, inc., 
Instrumentation Products, 
2500 Harbor Blvd., 
Fulierton, CA 92634, 
(714) 993-8803. 



BECKMAN 
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NTS Electronics 






Learn Robotics, 
Microcomputers, 
Microprocessors, 
Digital Video, Test 
Equipment and more 
with NTS trrmnntC home 
training. Courses include 
state-of-the-art equipment, 
lessons and texts to make 
your hands-on programs 
exciting and down-to- _ 
earth practical. 



NTS Intronic Training is a carefully developed 
and tested learning system providing a tho- 
rough intergration of advanced electronic 
hardware with modern lesson texts. The 
relationship between theory and practical 
applications is made clear through the 
hands-on experience of building and 
assembling kits of state-of-the-art 
equipment. Courses include a wide 
variety of test instruments, both digital 
and analog, as well as other units 
not shown here. And, depending on 
the NTS program you select, you 
can earn up to 30 CEU credits for 
successful completion. Our full- 
color catalog has complete 
details. NTS has taught 
industrial skills for over 
78 years — a record 
that has no equal. 




HERO 1 is included in two 
courses, one basic and one 
advanced. You'll cover 
principles of industrial 
electronics, microprocessor 
troubleshooting, fundamen- 
tals of mechanics, and robotic 
applications in industry. 
You'll learn analog and digital 
skills, radio control, fluidic, 
pneumatic and servo-mechanisms 
as well as computer interfacing 
and robotic programming. 
HERO 1 , complete with arm, 
gripper and speech synthesis 
board, is a fully self-contained 
electro-mechanical robot — the 
featured unit in the most 
exciting training programs 
ever offered in home study. 
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Training 

FIRST WITH TOMORROW'S 



TECHNOLOGY 



1. Advanced "Z Chassis" NTS/HEATH "Smart Set 

with computer space command remote control and 
space phone. Originate or receive telephone calls 
through this set and the number appears 
on the screen-store your police and other 
emergency numbers into memory which may 
be recalled and auto-dialed at any time. 
Traditional and incomparable picture quality 
Unit has Quartz Controlled Tuning, 1 78 
channel capacity, remote antenna switch 
accessory for reception of VCR, VDR, Broad- 
cast, Cable, Video Games, and Personal 
Computer Input (no cable change) plus 
computer- controlled color. Featured 
in all-new Video Technology Course. 

2. NTS/HEATH HN89A Microcom- 
puter is included in two programs. 
This famous and reliable unit features 
Floppy Disc Drive, 48K Memory on 
Board, CRT Terminal with its own 
Z-80 Processor, and standard 

keyboard as well as Numerical Input Keyboard. The growing 
importance of computer knowledge and skills have made 
these programs increasingly significant. The experience 
gained in assembling these kits is invaluable in the 
understanding of computer troubleshooting skills. 

3. NTS Microprocessor Trainer is included in our Industrial and 
Microprocessor Technology Course. It is a portable unit, contained in 
a convenient high-impact carrying case. Hardware/ 
Firmware includes Monitor Operating System- 
Expandable User Memory-User Experimental On- 
Board Section-Breakpoint Editor-Single Step Trace- 
Cassette I/O. 



St/nutated TV Reception 




Uss the mail-In card or Hit out and mall the coupon. Indicate the Held ol your choice. 
(One, on, 1 ;, please.} FREE lull color catalog wilt be sent to you by return matt. 



NO OBLIGATION 



NO SALESMAN WILL CALL 




NATIONAL 

TECHNICAL 

SCHOOLS 



TECHNICAL TRADE TRAINING SINCE 1 905 
Resident and Home-Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 



NATIONAL TECHNICAL SCHOOLS <*>«■«*■«» 
4000 South Figueroa Street, Los Angeles, CA 90037 
Please send FREE color catalog on course checked below: 

D Robotics □ Computer Electronics 

□ Digital Electronics □ Video Technology 

D Auto Mechanics D Home Appliances 

□ Air Conditioning/Solar Heating 



. Age . 



Address _ 
Apt 



_Ctty . 



.Zip. 



□ Check if interested in Q.I, information. 

□ Check if interested ONLY in classroom training in Los Angeles 
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STATE OF SOLID STATE 



Thermometer circuits and more 

ROBERT F. SCOTT SEMICONDUCTOR EDITOR 



[N THE AUGUST ISSUE OF RADIO -ELEC- 

tronics, we looked at the REF-01 and the 
REF-02 from PMI (1500 Space Park 
Drive, Santa Clara, CA 95050) . Accurate 
thermometers, reading directly in °C or °F 
can be built using either device, a few 
external parts, and a voltmeter. Scales 
can be based on references such as iO 
mV/°C, 100 mV/°C, or 10 mV/°F, and 
direct voltage-readings such as -0.55 
volts at -55°C, volts at 0°C, and + 1 .25 
volts at 4- 125°C. 




FIG. 1 



Figure 1 shows a simple thermometer 
circuit that is built around the REF-02. 
The only additional components are an 
op- amp and three resistors. Those com- 
ponents, and the 5-volt output of the REF- 
02, scale and amplify the temperature- 
dependent V TEMP to produce a usable 
Vqut aI me op-amp's output. That volt- 
age output is determined from the equa- 
tion: 



Vour = (l + — ) Vtemp - fk{ V HEF ) 

V R B IIR h ; R a V ' 



where R a I 1 R b is the parallel combination 
of R a and R b . The term enclosed in the 
parentheses is the circuit gain when V REF 
equals zero. The term to the right of the 
parentheses is the circuit gain when 
Vtemp equals zero. The slope, S, of the 
temperature-versus-output curve 
(TCV OUT ) is a factor of the value of the 
three resistors and is determined from: 



2.1 mV/°C 



^ R a II B b ' 



From the above equation, we can see 
that the ratio of R. to R a I IR b determines 



TABLE 1— TEMPERATURE 


SCALING 


RATIOS 




Vout at 25X TCV O0T Rc/R, 


R<jRJ|Rb 


(7TF) (Slope) 




250mV 10mVrC 0.55 


3.76 


2.5V 100mWC 5.50 


46.6 


770mV 10m WF 0.926 


7.57 


V REF = 5.000V,V TEMP = 


630mV at 


25°C,TCV TEMP = 2.1mV/°C 





the slope of V OUT and the ratio of R c to R a 
and V REF determines the level of V olJT at 
25°C. Table 1 shows typical scaling- 
ratios for different values of V OUT . 



msv 

Jl 



REF02 



T 




^VW-f— Wr 



tG.aOmV AT *-25'-C 
V jmP 2.\mVf J Z 



<15V 




FIG. 2 



Low-drain voltage-regulator IC's 

The new Intersil (10710 Tantau Ave., 
Cupertino, CA 95014) ICL7663 and 
ICL7664 monolithic voltage regulators 
feature a maximum quiescent current (I Q ) 
of only 4 y.K — 1000 times better than a 
typical bipolar voltage-regulator. With a 
1-rnA load, the V tN /V uT differential is 
only 50 mV. The low Iq and low voltage 
differentia] make possible the use of 
smaller batteries and possibly allow lon- 
ger battery life. 

The devices handle operating loads 
ranging from 1 ^tA to 40 mA at from 1 .6 
to 16 volts. Output voltage is set by a 
two-resistor voltage divider — the only 
external components required. The 
ICL7663 is for positive voltages and the 
1CL7664 for negative voltages. 

Slotted optoco u piers 

A series of six new slotted optocoupler/ 
interrupter devices has been introduced 
by Motorola that are drop-in replace- 
ments for the GE H21 and H22 series. 
The devices, encapsulated in a molded 
plastic housing, consist of a gallium- 
arsenide infrared-emitting diode facing a 
silicon NPN phototransistor. The housing 



TABLE 2— RESISTOR VALUES 






TCV OUT slope (S) 


10m vrc 


loomvrc 


10m VVF 




Temperature 


-55° to 


-55° to 


-67'FtO 


range 


+ 125°C 


+ 125°C 


+ 257°F 




Output voltage 


-0.55 V to 


-5.5V to 


-0.67V to 




range 


-1.25V 


-12.5V 


+ 2.57V 




Zero scale 


0V at 0°C 


0V at 0°C 


0V at 0°F 




R, {±1% resistor) 


9.09K 


15K 


8.25K 




R b1 (±1°i resistor) 


1.5K 


1.82K 


1.0K 




Rb P (potentiometer) 


200n 


soon 


200fl 




R c (±1% resistor) 


5.1 1K 


84.5K 


7.5K 




* Fori 25°C operation, 


the op amp ou 


tput must be able to swing to 




+ 12.5V; increase V iN to + 18V from + 15V if this 


is a problem. 





A practical circuit — ready to drive a 
suitably calibrated voltmeter — is shown 
in Fig. 2. The 50K potentiometer, R p , is 
used to adjust V REF over a range of 5 volts 
±300 mV to compensate for any error 
introduced by the circuit, and to permit 
precise calibration using \% resistors. 
Resistor values are given in Table 2. 

Detailed calibration instructions and 
performance specifications for the REF- 
02 when it is used as a temperature trans- 
ducer can be found in PMI'S Application 
Note AN- 18, "Temperature Applica- 
tions of the REF-02." 



has a slot so that an opaque material such 
as a card, tape, or disc can be placed 
between the emitter and detector. 

The Motorola MOC7811, -7812, and 
7813 are flanged drop-in replacements 
for the H21A1 , HA21A2, andHA21A3., 
respectively. Similarly, the MOC7821, 
-7822 and 7823 are non-flanged replace- 
ments for the H22A1, H22A2, and 
H22A3, respectively. Those devices are 
available through Motorola 
distributors. — Motorola Semiconduc- 
tor Products, Opto Marketing, PO Box 
20912, Phoenix, AZ 85036. R-E 



NEW LITERATURE 



For more details use the free information card inside the back cover 



BROCHURE is 4-color, letter size, six pages 
and features three 4 1 /2-digit low-cost mul- 
timeters—two handheld and one benchtop 
unit. 

The brochure contains full product de- 
scriptions, full specifications, and pricing and 
ordering information for all three instruments. 
Included are the model 8060 A and model 
8062A handheld DMM's— and the model 
8050A benchtop unit. The brochure is free 
upon request.— John Fluke Mfg. Co., Inc., 
PO Box C9090. Everett WA 98206. 

CIRCLE 111 ON FREE INFORMATION CARD 

CATALOG, 2-color, 40 pages letter-size, de- 
scribes a wide range of electronics com- 
ponents and supplies from AC adaptors to 
Zeners. Included are books, cases, drafting 
aids, enclosures, IC inserters, generators, ju- 
mpers, keyboards, LED displays, matrix pro- 
gram boards, meters, PC boards and bread- 
boards, power supplies, resistors, sockets, 
switches, templates, terminal blocks, test 



clips, transistors, voltage regulators, and 
many others. Free upon request. — Sintec 
Company, Drawer Q, Milford, NJ 08848- 
9990. 
CIRCLE 112 ON FREE INFORMATION CARD 

AUDIO-ACCESSORIES CATALOG is 16 
pages, 5Vz x 8V2 inches, glossy, listing many 
hard-to-find accessories. Included are stereo 
phones, anti-static mats, record and head 
cleaners, speaker mounts, low-mass car- 
tridges, protective alarms, remote head- 
phone controls, and cassette cabinets. Free 
upon request. — Herrington, 7265 Shadow- 
brook Dr., Kirtland, OH 44094. 

CIRCLE 113 ON FREE INFORMATION CARD 

PRODUCT-INFORMATION CATALOG is 
38 pages, letter-size, on glossy paper, and 
deals with mobile top-loaded antennas, 
cordless-telephone antenna systems, CB 
base antennas, antenna-installation 
accessories, miniature speakers, monitor- 



scanning base antennas, complete antenna 
kits, and much more. Fully illustrated, it in- 
cludes camera-ready advertising copy for 
use in catalogs, newspaper advertisements, 
etc. Free upon request.— Firestick Antenna 
Company, 2614 East Adams, Phoenix, AZ 
85034-1495. 
CIRCLE 114 ON FREE INFORMATION CARD 

BROCHURE, 2 pages, describes a new "in- 
termediate" line of wire cutters for the elec- 
tronics industry. The wire cutters include 
such features as chrome vanadium tool steel, 
two types of cut (semi-flush and ultra-fine 
flush) color-coded handles, and precision 
screw joints. 

All of the specifications describing sizes 
and cutting capacities, as well as a wide 
selection of handles (including static- 
dissipative) are included in this glossy tech- 
nical brochure, free upon request.— EREM 
Corporation, PO Box 2909, Torrance. CA 
90509. 
CIRCLE 115 ON FREE INFORMATION CARD 



TAFT I ele s c a t le s n ' c I HAS IT ALL FOR LESS 



INTEGRATED CIRCUITS 



10$ 



•2114- 
•2708- 
•2716- 
•2732- 
•4116- 
•4164- 
•Z80ACPU 



1-7 8 UP 

$3.45 $2.75 
5.65 4,50 



6.90 
7.50 
2.50 
5.75 
4.50 



5.95 
6.50 
1.95 
5,50 
3.75 



CONNECTORS 

•0B25P(RS232)- $1.95 
•D825 FEMALE- 2.50 
•HOOD - .89 




IFLUKEI 

• 8060A $345 

• 8062A $275 

• 8022B S143 

• 8020BS193 

• 8024B S247 
3ECKMAN 

• 300 $109 

• 310 $129 

• 330 $199 



Xceiite* 



■HWhW 



• TC-100ST XCELITE'S 
BEST CONTAINS 
53 TOOLS $329 

•TC-150ST SMALLER 
VERSION $279 




' 'imifillUI 



•99SM ROLL KIT $65 



2fC PRECISION 




• 1476P-10MHZ 

DUAL TRACE $439 

• 1477P-15NIHZ 
DUAL TRACE $495 

• 14798P-30MHZ 
DUAL TRACE $609 

• 1570P-70MHZ 
QUAD TRACE $1079 

PRICES INCLUDE PROBES 



OVER 10,000 PARTS IN STOCK. 
CALL FOR LOW PRICES. 



COMPUTER POWER SUPPLY 




4 CHANNEL SWITCHING 
+ 5V@5A, -5V@1A. 
+ 12V@1A, -12V@1A 
INPUT 90-130V AC 
REGULATION: LINE ±0.2% 
LOAD ±1% 
RIPPLE: 30MV P-P 



r%|§g&fil 150 MHZ 
FREQUENCY COUNTER 



$149 




S^sJ 



4% DIGIT LEO 
5HZ-1999.9KHZ and 
0.01 MHZ-150MHZ RANGES 
BATTERY OR AC 



VIDEO CONTROL CENTER 

$16.88 




REMOTE CONTROL ACCESS 
OF ALL VIDEO, TV OR CABLE 
INPUTS TO TV SET. 
4 INPUTS TO ONE OUTPUT 



46 CHANNEL VCR 

CONVERTER WITH 

FINE TUNING $27.88 



WATCH ONE CHANNEL 

AND RECORD ANOTHER 



VIDEO PROCESSING CENTER 

STABILIZER'IMAGE ENHANCER 

VIDEO FADER'RF CONVERTER 

DISTRIBUTION AMPLIFIER 




ONE UNIT DOES IT ALL $99.88 



TAFT ELECTRONIC SALES 

68 W. 45th Street 
N.Y.C., N.Y. 10036 



CALL 

212-575- 

8632 



• MASTER CHARGE • VISA 

• MONEY ORDER • CHECK 
25% DEPOSIT ON C.O.D.'s 



ADD FOR SHIP PING 
UP TO $300.00 - $5.50 
OVER $300.00 • $8.00 
N.Y.S. ADO SALES TAX 
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COMPUTER CORNER 



Shopping for a word processor 

LES SPINDLE* 






WORD PROCESSING [S ONE OF THE MOST 

widespread — and most misunderstood — 
computer applications. Writers, secretar- 
ies, research reporters, scientists, doc- 
tors, lawyers — people in all types of pro- 
fessional endeavors — depend on process- 
ing text in one form or another as a part of 
their daily routines. Yet, those accus- 
tomed to old-fashioned typewriters are 
often skeptical about just how a word 
processor is better than their familiar IBM 
Selectric — at least until they try one. 

Once they've been introduced to the 
flexibility, the ease-of-use, and the ver- 
satility of a good word-processing pro- 
gram, they are apt to have second 
thoughts. When they discover that many 
modern word- processing programs also 
serve as grammarians, spelling experts, 
and synonym and antonym authorities — 
even reference sources — they are likely 
to junk the old typewriter for good. 

Word processing allows more than 
simply editing and revising text. It also 
makes possible the quick recall of stored 
text, manipulation of text from various 
files, and integration of office records 
with letters or other important docu- 
ments. Professional writers probably 
stand to benefit the most from this ver- 
satile tool, but its value for a multitude of 
personal and business applications can't 
be overstated. 




FIG. 1 

What to look for 

What are the primary features that you 
should look for in a word -processing pro- 
gram? First of all, let's assume that you 
have decided against investing $12,000 
or more for a dedicated word-processing 

'Managing Editor, Interface Age magazine 



TABLE 1— SOME SAMPLE WORD-PROCESSING PROGRAMS 




Manufacturer 
Aspen Software 
Box 339-A 
Tijeras, NM 87059 


Product name 

Grammatik 

(grammar 

checker) 


Price" 

$75 


System Requirements 

TRS-80I, II, III: 
CP/M; IBM PC 


C.E. Software 
238 Exchange St. 
Chicopee, MA 01013 


Letter 
Writer II 


$20 


Atari 400 and 800 


Hay den Software 
600 Suffolk St. 
Lowell. MA 01853 


Pie Writer 


$150 


Apple II 


Howe Software 
14 Lexington Road 
New City, NY 10956 


TYPITALL 


$129.95 


TRS-80 Model I 

and III 


Liftetree Software 
177 Webster, Ste. 342 
Monterey, CA 93940 


Volks writer 


$195 


IBM PC 


MicroPro 

33 San Pablo Ave. 

San Rafael, CA 93940 


WordStar 


$495 

(spelling opt 
is extra) 


CP'M, IBM PC 
on 


Oasis Systems 
2765 Reynard Way 
San Diego, CA 92103 


The Word + 
(proofreader) 


$150 


CP/M 


On Line Systems 

36575 Mudge Ranch Road 

Coarsegold, CA 93614 


Screen 
Writer II 


$130 


Apple II Plus 


Peachtree Software 
3445 Peachtree Rd., N.E. 
Altanta, GA 30326 


PeachText 
(formerly Magic 
Wand) 


$500 


CP/M 



"Accurate at press time; check with manufacturer for most up-to-date information. 



hardware/software system (such as a 
Xerox 860, or a Wang or Lanier system), 
and want a program that will run on your 
desktop computer — the same computer 
that you use daily for accounting, filing, 
and other purposes. For large offices, or 
highly demanding word-processing ap- 
plications, the dedicated units are feasible 
but many users will want to invest in a 
microcomputer that can perform many 
tasks besides word processing. Let's take 
a look at some of the criteria to keep in 
mind when seeking the package most 
appropriate for your needs. 

A good place to start your evaluation is 
with the instructions provided with the 
program. Many word processors, such as 
Select (Select Information Systems, 919 
Sir Francis Drake Blvd., Kentfield, CA 
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94904), are extremely user-friendly, with 
extensive on-screen tutorials to guide the 
novice until he is familiar enough to use 
the program without assistance. Word- 
Star (MicroPro, 33 San Pablo Ave., San 
Rafael, CA 93940) offers the user a 
choice of several levels of "help" menus , 
depending upon his level of experience 
with the program. 

If the program will be used by begin- 
ners, it would be wise to ask a salesperson 
to demonstrate for you the thoroughness 
of its menus and tutorial sections. If that 
form of prompting is not particularly im- 
portant to you, it is still a good idea to 
check the manuals supplied with the pro- 
gram to make sure that a comprehensive 
run-down is provided of the various com- 
mands and modes of operation available. 



Even an experienced word -processor user 
will have difficulties working with a pro- 
gram if its workings are not clearly 
spelled out. 

Another important selection criterion 
is the relationship between what you see 
on the terminal screen and what will ul- 
timately appear on the printed page. 
Some users only feel comfortable with 
programs that attempt to make the text on 
the screen resemble the final output. 
Several programs are designed with such 
users in mind. The other school of 
thought seems to feel that this method is 
ultimately more confusing, since such 
subtleties as boldface type and pro- 
portional spacing cannot be depicted 
accurately on the screen. Test a variety of 
programs as you shop to discover what 
type of display is most comfortable for 
you to work with. 

Another useful feature for those who 
need to visualize page formats is a marker 
that sits at the top of the screen indicating 
where you are on the page (by line and 
column) and/or tab settings. That will be 
helpful in manipulating text if you need to 
place copy at various spots on the page. 
An additional feature found on many pro- 
grams is an automatic-centering com- 
mand that makes the placement of sub- 
heads, titles, etc. very simple. 

One function to keep in mind is the 
program's ability to append or insert text 
to the document you are preparing from 



other files on the disk. If you are printing 
out late-payment notices, for example, 
and wish to insert the same standard 
wording in every one, along with other 
data that will differ on each statement, 
you want to be able to retrieve that data 
easily and be able to incorporate it where 
it belongs. 

You will also want to check the "de- 
lete 1 ' functions that are included , Can you 
delete a word at a time? A paragraph? A 
line? How much flexibility is there for 
removing various portions of the text? 

If you are creating a document that 
requires multiple columns to be printed 
out, look for a word processor that per- 
mits that to be done. Standard business 
forms or newsletters might require such a 
format. 

For accounting or scientific functions, 
some programs integrate computational 
functions with word processing. Col- 
umns and rows of figures can be auto- 
matically calculated and the result printed 
out after the figures are placed using nor- 
mal text-entry procedures. 

The flexibility in margin setting is one 
feature that will vary significantly from 
program to program. Can you set more 
than one margin for various sections with- 
in a single page? Can you have more than 
one setting that can be easily called forth 
at various times during the preparation of 
the document? Can you set tab positions? 
Those are key questions to ask in 



ascertaining whether or not the program 
will meet your requirements. 

Does the program include automatic 
indexing or table-of-contents features? 
Some word processors do, or have com- 
patible indexing programs that work with 
them. This is handy for writers. 

The newest, most sophisticated 
capabilities, as mentioned earlier (spell- 
ing and grammar checkers, thesauruses, 
etc.) are often available only in 
separately-purchased programs (see Fig. 
I). Some can be integrated with existing 
word processing programs; some not. Try 
to decide what you're going to want be- 
forehand, and determine whether the 
auxiliary program (s) will work with the 
word processors that appeal to you, 

Table 1 lists just a few of the many 
word-processing packages on the market. 
The wise shopper will examine a number 
of offerings until he finds the one that 
includes the greatest number of features 
he needs in his application. One word of 
caution: while the prices of seemingly 
similar products vary widely, so do their 
capabilities. The inclusion of some fea- 
tures that seem highly sophisticated at 
first glance may mean the lack of other 
features too important to be without. Be- 
fore being tempted by what seems like a 
bargain, make sure that the program off- 
ers sufficient versatility to handle your 
needs. Take your time to pick the product 
that you find easiest to work with. R-E 



CANCER. 
NOT KNOWING 

THE 
RISKS IS YOOR 
GREATEST RISK. 

A lot of people think cancer 
is unbeatable. 

That simply isn't true. In fact, 
over two million people have had 
cancer and survived to lead 
happy, normal lives. 

And not only can cancer be 
beaten, it can also be prevented. 

There are definite precau- 
tions that have been proven to 
decrease your risk of getting cer- 
tain cancers. 

Ask your local American 
Cancer Society to send you a free 
booklet about cancer risks. 

Learn the facts about cancer. 

And make not knowing the 
risks, one less risk. 

y AMERICAN CANCER SOCIETY; 

f How you live may save your life. 

Ttiis space coflUibuled as a public service. 
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ACTIVE ^ 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 



New MFJ-1DZ4 Active Receiving 

Antenna mounts outdoors away from 
electrical noise for maximum signal. 
Gives excellent reception of 50 KMz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL. 
MW, BOB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 

In. whip. 50 foot coax. 20 dB attenuator 

prevents receiver overload. Switch be- 

|tween two receivers. Select auxiliary or 

.active antenna. Gain control. "ON" 

"LED. Remote unit, 3x2x4 In. Control, 

.6x2x5 in. 12 VDC or 110 VAC with 

optional adapter, 

MFJ-1312, S9.95, 
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shipping 

Order from MFJ and try it. If not delighted, 

return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order today. Call TOLL FREE 800-647-1800. 
Charge VISA, MC. Or mall check, money order. 

Write for free catalog. Over 100 products. 



CALL TOLL FREE 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA, tech/order/ repair info. TELEX 53-4590. 

MC I ENTERPRISES, 
IVirV INCORPORATED 

^Box 494, Mississippi State, MS 39762 
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COMMUNICATIONS CORNER 



Phones are for more than talking. 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



ONE OF THE LATEST BUZZWORDS IS 

"high-tech" — meaning high technol- 
ogy. I dislike the term because it connotes 
snobbery, as in "if it ain't high tech it 
ain't no good 'cause it ain't up to date." 

Actually, high technology is a relative 
term. For example, schools don't even 
teach spark-gap transmitters any more 
...who wants to know about that old 
stuff? In Marconi's day, however, spark 
gap was high tech. So was the Marconi 
antenna, and skip. (Did you ever stop to 
consider that if Marconi had picked some 
other month for his transatlantic ex- 
periments, or the frequency he'd used 
was closed at that hour, it might have 
taken the world some 20 years to stop 
laughing at someone silly enough to think 
he could transmit across the "big 
pond"?) 

But high technology does tend to sneak 
up on us, and because the field of elec- 
tronics is so fragmented, we often have 
little idea of, or can't keep up with, the 
spectacular developments in specific 
areas of interest. We're going to talk 
about one such rapidly developing area — 
that of signalling telephone-equipment. 

Telephone control 

It seems that almost weekly some new 
service is announced that uses Touch- 
Tone or DTMF (Dual-Tone Multi- 
Frequency) signals to make it work. We 
have recently covered the special low- 
cost telephone services (such as Sprint 
and MO — see the July 1983 issue of 
Radio-Electronics) that provide reason- 
ably inexpensive long-distance service 
from your local phone — providing you 
have some form of Touch-Tone signalling 
device to control their computer(s). 

Well, the same signalling methods can 
be used to control the computer or 
telephone -answering machine back at the 
office. They can also be used to turn on 
the air conditioner before you get home, 
to key a sensitive telephone amplifier to 
check the kids while you're away for the 
evening, or to do any of a hundred other 
things. Combine a microprocessor (com- 
puter) with the Touch-Tone signaling and 
you can accomplish just about anything 
using the telephone system. 

However, not everyone has Touch- 
Tone service — mainly because that ser- 
vice usually is more expensive. And why 
pay for it just to key your gadgets? 

Up until very recently, the standard 



way to be certain you had Touch-Tones 
available when you needed them was to 
carry around a small keypad device that 
generated the tones directly into a tele- 




FIG. 1 



phone handset. You dialed on the rotary 
(dial) telephone, held the tone device over 
the mouthpiece (transmitter), and when 
you heard the answer signal you beeped 
the keypad. 

Now, all that is great for a few tones, 
but what do you do when it can take up to 
26 individual tones to place a Sprint call, 
turn on an air conditioner, or access a 
computer? Right! You use a com- 
puterized keypad "dialer," one with lots 
of non-volatile (permanent) memory; the 
kind of device just starting to make its 
way into the local general stores. Who 
needs them, you ask? Isn't that the same 
question you asked last year about per- 
sonal computers? 

To date, the most convenient way I've 
seen to provide relatively massive mem- 
ory, automatic dialing, and a host of other 
computerized telephone functions is the 
Sofitouch auto dialer, a device that sub- 
stitutes for the existing telephone 
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transmitter (mouthpiece). We've had de- 
vices in the past that replaced the 
transmitter with a combination mic- 
rophone and tone pad, but adding mem- 
ory is a different ballgame. We looked at 
that auto dialer briefly in July's column. 
Now, we'll take a closer look. 

The SofiTouch 83 from Buscom Sys- 
tems, Inc. (4700 Patrick Henry Drive, 
Santa Clara, CA 95050) is shown in Fig. 
1. {It sells for about $90, but there are 
models with less memory that are less 
expensive.) It is powered by the tele- 
phone line but it is backed up by lithium 
batteries. (There is nothing more frustrat- 
ing than losing the contents of a device's 
memory because of an interruption in 
power, ) What happens when you have to 
replace the batteries? Do you lose all the 
memory programming? No! When the 
handset is off the hook the telephone line 
voltage is applied to the memory; if that's 
when you change the batteries, you'll 
save the programming. 

But the most important feature of the 
S3 is its flexibility. When you make a 
local call, a long distance call, or a call 
using a service such as Sprint, you are 
going to be using tone-groups of different 
lengths. The Soft-Touch AutoDialer, uses 
a convenient and practical technique — 
one that is certain to be copied by others. 
Figure 2 shows how it's done. The 
autodialer has 80 stackable memories 
numbered from 20 through 99, Each 
memory holds 8 characters, but they can 
be strung together to hold any size num- 
ber (up to 640 characters). Two additional 
memories of 16 characters (which can 
also be strung together) are also included. 
Keying any memory number causes a 
complete tone -sequence of any needed 
length to be transmitted. 

Each numbered memory has 8 cells, 
and each entry must be terminated by a 
"stop" command. If your number plus 
the stop fits into the 8 cells, the single 
memory is used for the information. For 
example, if memory no. 20 uses 8 or less 
cells, the no, 21 memory can be used for a 
different entry , But if the number plus the 
stop require more than 8 cells, you can 
simply get the required number of cells — 
the number automatically spills into the 
next memory. For example, one call 
might require a dialing sequence of l- 
800-555-121 2S (S for stop). That's 12 
digits. When you enter the sequence it 
simply uses as much memory as it needs. 
When you punch up the no. 20 memory, 
the correct tone sequence will be trans- 
mitted. But the next usable memory is 
now 22 because 21 has been linked to 20. 
Let's carry this further. We'll examine 
a Sprint call using Touch-Tone for local 
telephone access. The local access num- 
ber could, of course, be rotary -dialed, but 
we'll make the whole dialing procedure 
automatic. Also, we'll presume that the 
two 16-digit memories are already full. 
Under the most favorable conditions the 



dialing sequence for the Sprint call will 
be; nnn-nnnn-nnnnnn-nnn-nnn-nnnnS. 
That's 24 digits; it will just fit into 3 
memories. But assume you're out of your 
local area and are using a travel code 
(TC), That adds two more units and the 
sequence becomes: nnn-nnnn- 
nnnnnnTC-nnn-nnn-nnnnS. Because 
that's 26 digits, 4 memories will be re- 
quired. If the starting memory is no. 24, 
the next available memory will be no. 28. 
Memories 24 through 27 are used for one 
single (but long) sequence. 

Of course, sequences can also be man- 
ually keyed. For example, assume that 
after you dial the 26 digits your computer 
answers and needs an 8-frequency access 
command. Well, you can place that se- 
quence in another memory that you key 
when you hear your call answered by the 
computer. Or, you can use the standard 
keypad built into the device. 

If you think you can handle it all man- 
ually, keep that 26-digit dialing sequence 
in the back of your mind. It's even more 
difficult than it sounds, particularly if you 
get a busy signal from the other end. As 
we are forced to memorize seemingly 
endless digit sequences to communicate 
with computers, etc.. the pocket-sized 
telephone autodialer is certain to become 
as commonplace for business people as 
the ballpoint pen and car keys. R-E 
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PRACTICAL RF 
DESIGNS BEGIN 
WITH SAMS. 

Let Sams' RF CIRCUIT DESIGN 
help you bridge the gap between 
RF circuit theory and real-world 
applications! 

Unlike other circuit design 
books, RF CIRCUIT DESIGN 
presents a detailed, practical 
approach to RF circuitry. It's 
a cookbook for builders, an 
excellent reference book for 
designers and engineers, and 
a complete sourcebook for 
students, 

RF CIRCUIT DESIGN is entirely 
user-oriented, and includes many 
hands-on examples that cover 
such topics as RF amplifiers, 
filters, oscillators, components 
and impedence matching 
networks. It utilizes a minimum 
of complex math. 

Practice Sams practical 
approach with your own copy 
of RF CIRCUIT DESIGN, No. 
21868 at only $22.95. To order 
or get the name of your Sams 
retailer, call 800-428-3696 or 
317-298-5566 and ask for 
Operator 41 9. 
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SOFTWARE 

HOWARD W. SAMS & CO., INC. 
4300 West 62nd Street. P.O. Box 7092 

Indianapolis, IN 46206 

Offer good in USA only and expires 1/31/84 

Prices subject to change without notice. In 
Canada, contact Lenbrook Electronics, Markham. 
Ontario L3R 1H2. AD419 
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SERVICE CLINIC 



Opening your own shop 

JACK DARR, SERVICE EDITOR 



WE VE BEEN GETTING QUITE A FEW LET- 

ters from young men who are learning 
electronics in the Armed Services and 
want to open their own shops when they 
get out. So, we decided to run a column 
dealing with it. I'm the staff expert on 
one-man shops (I've been running one for 
the last 50 years!), so I get to write it. 
There are a lot of things, all of them 
important, about opening your shop, and 
a lot of mistakes you can make. (I know, 
I've made them.) So, I may sound like the 
Dutch Uncle at times, but it's all based on 
actual experience! Let's start out with the 
shop itself 

Location 

Whether you settle in a small town or 
city, you should follow the same rules 
when trying to find a suitable location. 
Don't try to find one on the main street; 
rents are much higher there, and you real- 
ly don't need "store traffic." Look for 
the secondary streets; a block or so off the 
main one. Rents are lower, and you are a 
service industry — people will look you 
up when they need you. 
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FIG. 1 

Look for a fairly large room, with park- 
ing space in front or back. That will give 
you room to make a workbench, and a 
small place with a counter or railing to 
keep the customers off your neck while 
you're working (see Fig. 1), A back door 
on an alley is very handy; you can drive 
up there and unload sets quickly. Check 



the roof of the building, too; nothing's 
worse than a leaky roof! 

The bench 

Your bench is important. It should be 
big enough to hold the largest TV set you 
plan to service. Mine is four feet wide, 
with a shelf along the back to hold test 
equipment. Wire a string of outlets along 
the front of your bench, not the back. On 
the other side of the shop, build shelves 
for parts storage. That gives you the fast- 
est way to operate; when you need a part, 
just turn around and get it. Parts should 
not be on the bench itself; they'll just get 
covered up. Make a small set of drawers 
under the middle of the bench for hand 
tools and other things. (I keep the most- 
used hand tools, long-nose, screwdriver, 
soldering iron, nut driver etc. , at the right 
end of my bench, I'm right handed — 
they're right there when I need them.) 

Test equipment 

Now we come to the subject of the 
most-asked question; what test equip- 
ment you'll need. To me, the essential 
instruments are a good VOM (digital or 
analog), a scope (which doesn't have to 
be a triggered-sweep type — a good 
recurrent-sweep scope can do a good 
job) . Next is a color-bar generator, with 
both RF and IF outputs. With the IF out- 
put, it becomes a tuner subber. With 
those, you can read any voltage or cur- 
rent, feed test signals into the set, and 
trace them through it with the scope. A 
transistor tester, preferably one with a 
good leakage test, can be very handy. 
Leaky transistors are responsible for a lot 
of problems. Other instruments can be 
added later as the need arises, but I think 
these are the essential ones, and will be 
the mo st -used. 

Service data 

Now we come to one really essential 
thing: service data on the TV sets. You've 
got to have that; modern TV sets simply 
can't be fixed without it. For one thing, 
you can't even find the parts! The two 
major sources for data are Sams Photo- 
facts (Howard W. Sams & Co., Inc., 
Indianapolis, IN 46206), and the factory 
data from the maker. Personally, I like to 
have both. With the factory data, you 
usually get a newsletter, etc. which often 
has valuable hints on certain models. 



The Sams folders come in small boxes 
each month; these can be stacked on 
shelves with the edge out, and you can 
locate any folder quickly; the numbers of 
the folders are printed on the edge. Filing 
cabinets can be added later. The Sams 
Index is an invaluable source of data. 
Keep it handy. 

Parts data, on transistors, IC's, etc is 
another handy thing. All of the 
replacement-transistor makers put out big 
guides, with many, many types listed 
with their substitutes. Companies like 
RCA, GE, Sylvania, and many others 
have them; get all you can. I've had no 
problems at all in using such parts in place 
of originals, and in some cases they're 
better. You can get a starter stock of the 
most popular types and fix quite a number 
of sets out of it. 

Getting the parts 

I hate to tell you how easy it used to be 
to get parts! Many sets used standard 
parts, and you could stock them. Nowa- 
days, it isn't easy at all. There are so 
many specialized parts that it gets rough 
at times. There are two major sources; the 
radio-TV supply houses, and the factory 
distributor for the make. Universal 
replacement parts come from the supply 
houses, and in many cases they stock 
factory parts for popular makes, as well. 
The distributor will have parts on hand; 
call him and introduce yourself, and make 
arrangements to get parts at discounts. 
They often have catalogues, etc. that are 
useful. 

Several makers have hotlines, with a 
toll-free number, if you have problems 
getting parts. GE's number is 1-800-241- 
6696; Admiral's is 1-800-447-8361; 
Thordarson's (for flybacks and 
transformers) is 1-800-851-3583. Those 
numbers can be useful in emergencies. 

If you're in a small town, there will be a 
radio-TV supply house in the nearest 
small city. They often have a salesman 
who calls on you once a week. If you need 
a part fast, you can call them and have 
them put it on the bus — you'll get it in a 
few hours. (Be sure to charge the custom- 
er for the long distance call and the 
freight!) 

Here's a useful hint; Try to do most of 
your parts buying from only one firm. 
That will make your account much big- 
ger, and they'll be very polite to you! 



Spraying small orders all around won't 
get it. If you buy open-account you can 
often get a 2% cash discount by paying 
the bill before the 10th of the month. 
Check up on that. It doesn't sound like 
much but it really does help. R-E 
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QUESTIONS 



LOOSE YOKE 

The deflection yoke on this Admiral 
4M10 chassis is permanently bonded to 
the neck of the CRT— or at least U was 
until it became unbonded. The customer 
didn 't want to spring for anew CRT/yoke. I 
am wondering if 1 should try to cement it 
back. What will happen to the con- 
vergence if I do?—W.L., Ozone Park, NY 

Yes, you should try to cement it back 
on, An old trick I used to use on old CRT 
replacements is to put a cross-hatch pat- 
tern on the set and hold the yoke (careful- 
ly!) in place. Watch the pattern and move 
the yoke around until it's converged, and 
mark the places where the mounting pads 
are. Then move the yoke back and put 
cement where the pads were. Put the yoke 
into position again, watching the pattern, 
and hold it until the cement sets. (Any 
fast-setting epoxy will work well, prob- 
ably better than the original "per- 
manent" cement.) For temporary adjust- 
ments, put a bit of double-sided tape un- 
der each pad. That will hold everything 
while you fiddle with the adjustments. 

HOT RESISTOR 

In this Sears 529,72940, the color and 
the convergence are a little bit off. Resis- 
tor R26 on the convergence board is hot 
as a firecracker, but opening the coupling 
capacitor, C160, cools it down. My old in- 
structors said that some heat should be 
expected here, but I don't think that the 
smoke should be! Any advice? — D.M., 
Huntsville, TX 

I think I know what's wrong: a mis- 
adjustment of the blue shape coil. If you 
look at page 29 of the Sam's folder, you'll 
find the adjustment procedure, it's really 
quite simple. Adjust the coil until the 
waveform "hump" is where it should be 
and things will get much better. 

POSITIVE GRID VOLTAGE 

In this Philco 19FT00B, I not only have 
no high voltage, but the screen grid of the 
6JS6 reads full 0+ (294 volts) while the 
control grid is +50 volts instead of - 74 
volts. I've checked everything I can think 
of and I'm stuck. — J. J., Farmington, I A 

Instant analysis: you're not going to get 
anything until you get that + 50 volts off 
the 6JS6 grid! The tube is being driven far 
above its normal current. The B + on the 



screen shows that the tube is drawing no 
current at all. It's evidently completely 
exhausted. 

The positive grid-voltage could be due 
to a shorted coupling capacitor between 
the oscillator and the grid. I seem to 
remember other letters on this same chas- 
sis with the same complaint. Check to see 
if the oscillator is running. The oscillator 
grid should read - 34 volts if it is run- 
ning, and the plate should read + 180 
volts. 

LOOK AT THOSE WAVEFORMS! 

I wrote to you a while back asking for 
help with a Panasonic with a sync prob- 
lem. After that I again looked at the signal 
at the video amplifier with a scope and 
found that I'd made a mistake. Now I 
could see white compression! The col- 
lector of the first video transistor had only 
two volts on it. Resistor R323 was wide 
open. Replacing the resistor fixed every- 
thing up. I'm puzzled as to how the thing 
made a picture at all! 

Thanks to W.J. McClain of Phoenix, 
AZ. That is something we should all (in- 
cluding a certain guy 1 know very well) 
keep in mind. Look at those waveforms 
very carefully. 

VERTICAL PROBLEMS 

The vertical linearity is bad on this Mag- 
navox T939, and the top of the picture is 
distorted. I tried a new 6LR8 with no im- 
provement. I was using a scope, and when 
I touched the probe on the pentode grid, 
the screen filled out! In desperation, I 
"shotgunned" (that's what you once 
called it) the set: I checked out every part 
one at a time, out of the circuit. Of course, 
all of them checked out good. And when I 
put them back, the story was the same. 
Any ideas on what's going on?—G.Y„ 
West Yellowstone, MT 

I had the same symptoms on a horizon- 
tal output tube! It worked fine if I held the 
VTVM probe on it. A big resistor in the 
grid was open, I think you have the same 
problem. Try replacing some of those 
high-value resistors in the pentode grid 
circuit. Some of them may be breaking 
down under load. 

(Feedback: Both of the 4.7 megohm 
resistors had checked out OK. I replaced 
them anyway and that solved the prob- 
lem!) 

SUBSTITUTE FILTER 

The complaint about this Quasar TS- 
951 was that the line fuse would open 
intermittently when it was turned on. I 
had no service data, so I went at the prob- 
lem blind. I found a few leaky diodes, but 
new ones didn't help any. I also checked 
the main filter capacitor and found that it 
took loo long to charge on a leakage test. I 
got an exact replacement from Quasar and 
it was bad too! Other parts also turned out 
to be bad. Finally, though, I used a 
Cornell-Dublier CC0129.7 along with a 



Sprague PC-8 PC -board adapter. The 
set's worked fine ever since. 

Thanks much to Dave Homing of Mole 
Electronics. West lake, OH for that one. 
Dave, you're just like the namesake of 
your shop — you just keep digging until 
you find what you're after. Keep up the 
good work. 

BURNING CAPACITOR 

This Admiral K-t 904-1 had a very small 
raster. I found that capacitor C111 had 
burned up. When I replaced it, I got a full 
raster back. But the new capacitor gets 
too hot to touch. What's up?—J.T. De- 
lanson, NY 

Capacitor C 1 1 1 in that set is the boost 
capacitor, from boost to B + . It normally 
has quite a high spike-voltage on it from 
the flyback. For that purpose (and any 
other capacitors used in flyback circuits) 
you need a capacitor with a special di- 
electric that can withstand high spike- 
voltages (which most of us refer to as 
"RF"). Sprague and others have those in 
many sizes. Ordinary types won't stand 
up too long, as you found. Your set was 
suffering from a bad case of dielectric 
heating. 

SUGGESTIONS 

If you have a loss of color sync in a GE 
KC chassis, look at the little neon bulb in 
the middle of the chassis. If it's blackened 
or not glowing, replace it; the color sync 
is fed through it. 

In a Panasonic CT925 chassis with no 
sound or picture except for a flash when 
it's turned off, the problem is probably a 
defective video/sound-IF IC. 

In a Magnavox T982-12 with a high 
voltage that's about 4KV higher than it 
should be, check transistor Q2 on the 
regulator pincushion-board. The base and 
collector are reversed! They apparently 
came out of the factory that way. The 
board is marked right, but the transistor is 
in wrong. 

Thanks to John Osborne of Winthrop 
Electronics, Winthrop. ME. 

THREE HINTS AND A QUESTION 

On a Magnavox T995 series set, the 
lack of vertical deflection can be due to 
open coils, LI or L2, on the vertical mod- 
ule. They open very easily, usually when 
the output transistors go out, but some- 
times they do it all by themselves! You 
can get the parts from N.A.P. (North 
American Philips) Consumer Parts. 

On the same set, the 300-megohm 
bleeder resistor coming from the tripler 
bums out about every year and a half. 
Transistor Q4 in the power-supply mod- 
ule shorts out. That causes the high volt- 
age to go up to 37KV. It also keeps the 
24- volt supply from adjusting properly. 
After replacing Q4, I've had no further 
problems. 

Loss of video and weak distorted sound 
in an Admiral I M30B can be due to a bad 
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third-IF transistor. Rockwell In- 
ternational developed a special heat sink 
(part No. 90A66- 1) that should help solve 
the problem. You can order it through 
Admiral National Parts. The newer 
video-lF modules have the heat sink, but 
the older ones don't. 

Now, here's the question: This Magna- 
vox T991 has a narrow picture with wavy 
lines on the edges. Also, the picture is cut 
in half, with the left half on the right side 
and the right half on the left side. After a 
few tests, the base and collector of the 
horizontal output transistor shorted, 
which also shorted the switching regula- 
tor, Q6. I replaced both of those but still 
get no raster. Any ideas? 

Before I answer the question let me say 
thanks to Terry Erickson of Las Animas 
Electronics, Las Animas, CO for the 
helpful hints. 

Now for the problem: Something is 
surely messed up in the horizon tal- 
oscillatorlAFC circuit. Cheek all the 
parts around that IC to make sure that 
none of them are bad. If everything 
checks out OK, then try a new horizontal 
module. All of the frequency-determining 
parts are inside that IC. Also check the 
4-1 egged capacitor, C220. A couple of 
pans on the regulator seem to give trou- 
ble. Check the string of three diodes in 
series in the base circuit of the regulator; 
those set the bias on the regulator-driver. 
Also check the 50 pF electrolytic on the 
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+ 88-volt line and the pulse-regulator di- 
ode, DI I , on the power supply board. If 
that shorts, you've got trouble. 

SOUND PROBLEM 

I finally fixed the "no sound' ' problem 
in this B/W Panasonic 429B set. Transis- 
tor TR53 was bad, so 1 replaced it with a 
GE-63 PNP-type. That promptly burned 
up. I checked the schematic again and 
found that TR53 should be an NPN! I 
substituted a GE-67, replaced TR54 with 
a GE-63 and also replaced R510. Now 
everything works fine. I hope this in- 
formation can help some others. 

Thanks to Terry Dick of Cor bin, KYfor 
that bit. Yep, it helps to use the right type 
transistor. But sometimes it's almost im- 
possible to find out what's what with the 
minute schematics we get with some sets. 
For a quick check, note the polarity of the 
collector voltage . If it's positive, the tran- 
sistor should be NPN (and vice versa.) 

SOME BIG-AMPLIFIER ADVICE 

Here's a problem that I came across 
when working on a 100-watt guitar 
amplifier — but you could find a similar 
problem anywhere. The amp contained a 
full-wave bridge rectifier with four sepa- 
rate diodes, marked 3 amps, 300 volts. 
Someone had replaced bad diodes with 
the familiar 1-KV, 2.5-amp types that we 
always use. 1 put in two more; they 
promptly shorted out. I checked for 
shorts, put in two more and ran the line 
voltage up slowly with a Variac. It work- 
ed fine. 

1 turned the amp off, and then back on. 
The new diodes blew again. I sat and 
thought. Then I checked the RCA SK 
substitution manual . Those diodes have a 
peak rating of 50 amps. With one excep- 
tion, 3-amp diodes will have apeak rating 
of 200-300 amps. The amplifier had a 
very large input capacitor and a low- 
resistance power-transformer winding. 
The surge current charging that huge 
capacitor was simply too great, and the 
diodes blew from the overload. Finally, I 
replaced all the diodes with a SK3987 
encapsulated bridge rated for eight amps 
and 400 PIV/300-amp surge. Now the 
unit can be turned on safely. 

Thanks go out to Bill Styles of Hills- 
boro, MO (The Sage of the Ozarks). I 
hope that helps a few people out. 

LINE FORMS ON THE LEFT 
/ asked you for help on a problem in a 
Quasar TS934. It had a black line on the 
left side of the screen, about one inch 
wide. You told me to check the coil- 
resistor gadget on the plate cap of the 
6LF6. I took it off and the line was still 
there. I tried several other things with no 
results. I noticed that the bias was low on 
the 6LF6 grid and the waveform had 
"fuzz" on top, I took off the violet wire 
from the flyback and the line went away! 
Also, the bias jumped to normal (59 VDC) 
and the current went down. What hap- 
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pened here?— H. A., Baltimore, MD 

I think you hit it! The violet lead from 
the flyback feeds pulses through an RC 
network (R506/C501) to the VDR 
(Voltage-Dependent /tesistor)in the 6LF6 
grid. That is supposed to control the bias. 
I'd suspect the VDR. It could be arcing at 
the peak of the pulse, which would not 
only cause the "fuzz" on the pulse, but 
also reduce its amplitude by flattening the 
peak (causing cathode current to go up). 
But the "fuzz" is HF oscillation and that 
causes the line. 

BAD CAPACITOR 

I asked a little while ago about a prob- 
lem in a Quasar TS929. You told me to 
check some capacitors. Capacitor C2 on 
the BA panel was open. That let horizon- 
tal pulses get into the IF. Also, I had an 
intermittent convergence problem, which 
was traced to a jumper wire on the con- 
vergence yoke plug. (The way it was 
traced was very scientific — an arc hap- 
pened to catch my eye.) 

THAT'S A GOOD QUESTION! 

I'm looking at a CTC-108C (RCA) 
schematic. The block diagram shows a 
sand castle generator. What is that and 
where did they get the name ? None of the 
local TV shops seem to know.—S. C, Men- 
tone, CA 

Unfortunately, no one around here 
knows either. (Neither does RCA!) May- 
be some of our readers do? 

MORE HINTS 

If you come across a B/W 19EB 1 2 that 
loses horizontal sync when changing 
channels, check R715, a 10K, '/i-watt 
resistor. It's probably open. 

If you have no raster after a few mi- 
nutes on a Zenith 19HC48, the 24- volt 
regulator is probably opening up. 

Now here's a problem I had with a 
Sears 563.51 170701 . It had bottom fol- 
dover and not enough sweep. Cool- 
spraying transistor Q502, the vertical 
driver, brought the sweep back. A new 
transistor did not change symptoms. 
Replacing C504, a leaky l-/xF coupling 
capacitor didn't help either. 1 then looked 
at the two vertical-output transistors, 
Q505 and Q506. 1 noticed that the case of 
the Q506 was much cooler than that of 
Q505. I put in a new ELM 153 for Q506 
and full sweep returned. 

Thanks to Mike Danish, Danish TV, 
Aberdeen Proving Ground, MD. 

VERTICAL PROBLEM 

I've got a Sears set, chassis number 
529-72912, that is giving me fits. The prob- 
lem is in the vertical stages. I replaced a 
capacitor four months ago, and every- 
thing seemed fine, at least for a while. The 
set recently came back with the same 
problem, however. I replaced the same 
capacitor, and this time the set played for 
just 20 minutes before it went out again. 
I'm baffled.— D.P., Sacramento, CA 



That all sounds very familiar. Some 
years ago we had an RCA chassis that had 
continual vertical problems. We finally 
got to where if one came in we simply 
replaced all of the capacitors in the ver- 
tical stage. It really was not that big a job 
as there were only five of them in all. That 
nearly always cleared up the problem. Be 
sure to use good-quality capacitors with a 
high enough voltage rating when you do 
that job; after all, you don't want to do it 
twice. 

MANY SYMPTOMS 

I had a GE 1 6JA come in with multiple 
symptoms. They were a herringbone pat- 
tern on the screen, odd results when using 
the brightness control , brightness varying 
with the channel, and a buzz in the sound. 
When I checked the B + , it measured 
only 13 volts instead of 22. 1 checked the 
regulator board and replaced the regulator 
transistor, Q400, with no results. I finally 
found that R414, Q400's emitter resistor, 
read 4.5 ohms; it should have read 2.2, 
Replaced it with a 2.2-ohm, 5% resistor 
and everything seemed fine except that 
the brightness was still low. After quite a 
bit of head-scratching,, I finally realized 
that someone had turned the brightness 
centering control all the way down. Once 
that control was reset everything was fine 
again. Thanks for teaching me the 
method. — Don Wainwright, Taos, NM 
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NEW PRODUCTS 



For more details use the free 
information card inside the back cover 



POWER SUPPLY, the LIFELINE, is an un- 
interruptible AC power supply that was de- 
signed specifically to furnish the 
microcomputer market with true UPS (Un- 
interruptible Power Supply) protection at an 
affordable cost. The "no-break" power fea- 
ture provides voltage regulation and line 
filtering at all times, plus an inverter that 
supplies power only during power outages. 
There is no interruption to the critical load. 
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A maintenance-free internal battery han- 
dles the full power of the system for 5 to 10 
minutes. Recharge to 95% of the full charge 
requires less than 40 minutes. A larger bank 
of batteries may be used to extend operation 
to several hours. 

The LIFELINE plugs into a normal 1 20-volt 
AC wall outlet; the critical load is simply 
plugged into the dual -convenience outlet on 
the UPS. The many applications include tele- 
phone PBX and PABX's, communications 
systems, microcomputers, and instrumenta- 
tion. The 200VA LIFELINE unit is priced at 
$1042.00. (600- and 1200VA units are also 
available.)— ICS, Electro-Pac Division, 520 
Interstate Rd., Addison, IL 60101. 

KEYBOARD, the PRO-100, is an intelligent, 
detachable, capacitance keyboard with en- 
closure for use with the Apple II and Apple 
11+ personal computers. It offers 100 keys 
supporting all existing Apple functions, plus 
horizontal and vertical cursor movement, 
separate number pad with enter key, auto- 
repeat, relocated reset key, caps lock key, 
power-ON indicator, upper/lower case, 22 
VisiCalc keys, 25 Apple BASIC keys, and 1 8 
programmable keys. 

The VisiCalc keys assist the user to access 
all VisiCalc commands through the use of 
one key. That reduces the user-training time 
and creates a friendlier program for novices 
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as well as dedicated programmers. The 
Apple BASIC keys help the user to access 
BASIC commands that were otherwise con- 
fusing to remember or to use into one key 
function, speeding up computer use. Sup- 
plied with the PRO-100 keyboard is a pre- 
boot diskette containing BASIC disk utilities, 
user-friendly menu, keyboard information, 
and a useful word -processor and graphics 
program that demonstrates the programming 
flexibility at the function keys. The detached 
PRO-100 keyboard make the Apple II and 
Apple 11+ a user-friendly computer. It is 
priced at $265.00, including shipping and 
handling.— AMKEY, Inc., 200 Ballardvale 
Street, Wilmington, MA 01887. 

AMPLIFIERS, the model ML-11 Power 
Amplifier (shown) and the model ML-12 pre- 
amplifier, are designed to be used together, 
but the model ML-1 1 may be used with any 
other preamplifier. 
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The model ML-11 is a universal stereo 
power amplifier, providing accuracy and 
reliability where relatively low power is re- 
quired; it is rated at 50 watts per channel. It 
can elicit from many loudspeakers the same 
clear, clean, and alive quality of music 
reproduction that larger amplifiers have es- 
tablished. It is priced at $1700,00. 

The model ML-12 is designed to be used 
on/ywith the model ML-1 1. Line amplification 
and power-supply redundancies have been 



eliminated by using the model ML-11 power 
amplifier for those functions. That design al- 
lows for an optimum match of preamplifier 
and power amplifier, while offering the advan- 
tages of discrete circuits and external pre- 
amplifier power supply, The model ML-12 is 
priced at $ 1 200.00.— Mark Levi n son Audio 
Systems, Ltd., 2081 South Main St., Route 
17, Middletown, CT 06457. 

RESISTANCE SUBSTITUTERS, model RS- 
200Wand model RS-201 IVuse nine side-by- 
side thumbwheel switches. The desired re- 
sistance is simply dialed in, and they are 
ready for use. Both are error-proof, because 
the resistance is set and read directly as an 
unambiguous number on color-coded switch- 
es. Unlike the case with conventional decade 
boxes with rotary or slide switches, there is no 
need to examine or sum a whole group of 
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separate numbers. These are laboratory 
tools for a variety of uses in engineering, 
design, troubleshooting, or service. 

The model RS-200W is the economy ver- 
sion, using 1 %, 0.5- watt metal film resistors; it 
is priced at $189.00. The model RS-201 Wis 
the high- precision version with 0.1% toler- 
ance; it is priced at $379.00.— IET Labs, Inc., 
534 Main Street, Westbury, NY 11590. 

MICROCOMPUTER, the MPF-IP, has for its 
brain a 280 microprocessor, which features a 
158-command instruction set. The 8K moni- 
tor ROM also supports the functions of a text 
editor, two-pass assembler, and line 
assembler. The optional thermal printer (20 
characters per line, 0,8 lines per second) in- 
corporates a memory-dump utility, and a Z80 
disassembler- listing utility. The user's RAM 
of the MPF-IP is 4K, but can be expanded 
using the optional input/output and memory 
board (10M-MPF-1P). 

A standard ASCII keyboard is provided, 
enabling a user to enter programs in assem- 
bly language, machine code, BASIC, or 
FORTH. A 20-digit, 14-segment alphanumer- 
ic green tube display, together with the line- 
scrolling ability, allows the MPF-IP to accept 



or display an input line of 40 characters. 
There is also a built-in speaker, audio cas- 
sette tape interface for program storage and 
reading, battery-operated memory back-up 
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circuit, and many useful optional boards. The 
MPF-iP comes with detailed instructional 
self-learning manuals, enabling a user to get 
familiar with microcomputer hardware and 
software step-by-step. Its suggested retail 
price is $199.00.— Multitech Electronics, 
Inc., 1 95 W. El Camino Real. Sunnyvale, CA 
94086. 

VIDEO PROCESSOR, the model V-1880, 
has a stabilizer (video guard remover), image 
enhancer, video-to-RF converter, video fade 
in/out, and a dual-output distribution ampli- 
fier. All five functions are contained in one 
compact tabletop box that features easy dial 
operation. 
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The stabilizer lock control corrects the en- 
tire range of "copy guard" distortion such as 
jitter, vertical roll, or traveling black bar, and 
ensures a continued stable picture. An en- 
hancer, regulated by the detail control re- 
duces grain and gives the user the opportu- 
nity to select the best picture, according to 
preference. 

The RF converter allows the TV set to re- 
ceive video and audio signals from the image 
enhancer, guard stabilizer, video camera, 
computer, and VCR. It does that by convert- 
ing direct video signals from any video com- 
ponent to usable RF signals that can go into 
the TV antenna terminals. The video fader 
produces a gradual transition from full video 
to black and back to full video, just as if it were 
done in a professional studio. 



The model V-1880 is priced at $250.00 — 
BP Electronics, Inc., 260 Motor Parkway, 
Hauppauge, NY 11787. 

TOOL, the TP-1, will cut and crimp compo- 
nent leads flush to the PC board with one 
motion. Designed to permit maximum opera- 
tion visibility, the TP- 1 is used for lead trim- 
ming before soldering; it's ideal for labora- 
tory, production, or personal projects. Rated 
for up to 20 AWG (0.8mm) soft wire leads, the 
tool is constructed of high carbon steel with a 
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black oxide finish, a double coil spring, and 
cushioned plastic grips. The TP-1 is priced at 
$10.75.— OK Industries, Inc., 3455 Conner 
Street. Bronx, NY 10475- R-E 




Guitar Tuner 
$34.95 

easy to build kit 

$49.95 
assembled 

Accurate 

Easy to use 

Unbelievably inexpensive 

.... that's our new BANANA quartz guitar 
tuner kit. Thru-jacks let you tune electric 
guitars without unplugging. Acoustic 
guitars tune with built in condenser mic. 
Internal speaker produces by-ear tones if 
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Two easy to use tuning indicators — a 
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own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T, These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin #-&?. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 



QUALITY SPECIALS 



SOPHISTICATED I.C.'S 



OticniftiOH 



■ OUCM SiNiltiVE I ■SCUT DiUMErt SrtlTCH 
MOMENTARY TC^CHTO£E**MRFXA»ETLsFtNF>iiGt*Tg.ON 
OR OFF fPOl HHHE D rOUCH GRADUALLY CilUV !JR 
BJUGHTENS A &L,QW CLOCK lh«jT AlUOWS AUlOWWlC 

slow Diuui^n TQ off idfal FQn&OLVihccMi&.Di^F.An 

D* [JACK Hf 0HQOM 



DC TO iuui SIK PELADE MU"H UP COuM[l> V.irn (1 
DL'OOE i*1£n AND MLJi tit>-s E XE C 0CC ni.ir Pn I'i A^j 
DIGIT STMGES ACCESS rn | sn latches AllOwS 
»1 MCnMENT O* *"H.E BCALI RS FOR COUNTING TQJMWMi 

H«iN DiF" AUTOMOTIVE HJWliNE**lTr Tm£f t LULiHAi L DC* 
CiflCuil MAS SftrQ J DlO>T Gl)MB>M*fia«5 WITH R 
WjChOauH STanUOt £AVE MO&t FOft Y*L£t paRKiNO, 

UUIT|PliEW WTECrOH IC >DH ANALOG Sin***, PTO 

CE3&r*a coajiaiajs t au*rmu*i akjllqg, wlk-^kmer 

UODULVOqS *HG HvOEPENTKNi HtGH HAtH DP AWT 
OUFEUfMiAj. if «r*i>5jT3 AiPPlIC AJiCNS FOR PHASi 
OE'EC1*OM 1 j* to •aa Ilimj pvl tiESirJN -H s+nch aw 
QEEECTtOH OH GENtlAr.DN tMAMOtE ro SiSENVAV* 
CDNVEASION On^«ltDUENCV tflANSLATiOAf 

MECMWlN «AVt'U*M tltlttWAlLIH , c PHCKIUCH 5»<f 
ittL!*"[ Tfr'ANGLiE S*WlOQtM DP PulSE AAVFFfWW^ 

ft*TMM.t,mji,jinriiiKALcnupf».tN(^ f-pdv ho^io- 

M'v f'Jr+«ltLTiSltP*^L IE3* INSTHUUENTS, 

miQm IBEOUENC PHASE lOC«IED LOOP iFLL* JC *cn 
IOTm analog A>*ODOrTAl COWUL/NfCAl W>*4 IJW 'O 
AV*l 'JSEV INCLUfH j " GLVC-dLrLATIQ** intgyl^.T 
StnThE&I, FSK COOIN& CtCCrOfHC .WDDEU. PTv Tit 

eCi lQQ»c cowpatidli 

1NTHLT5K3N ALJJU/ OPtFCA-l 1 BANKI i.i»f H IC J«EM I* 
LEO PhOIO CJiDDE 4 "ASS'vE PAJU5 TE> BC CDWltTC 
OpT«CAi TlANCtllwC" ifi'EW CAN IE >Ainj.T OPE>» TQ 
amU'En' UDH1 wi'mOjt 'ALSE AiARmS 



■ix.. [rn;,' i£'.W"FC"*i'AL-<NF'.c:TiELCiC-iA*,tlE3tOO 

5LUVH. lOOffTATE 'me hA\\ St/nTCwES OulPut is a 
LLNEAP TtrtCt'ON Di UA&Nrnc; ^Hin iN>tN3<'T 
MONOLrT**C -C *NC(.UO« HALl CEU AW*lf1 ( £B| M 
Vat*flF*lE3LKATCW*oaA*jiD;iyt3CftOu«:E -*>*>, 
ttNSITl,Hr»4AiD'*ATiir.£»ONH j «m T »«£* 



UCMIMUV «*U tF*EC1 StNVIiH AMh nifH-«FN:iA4 DuTPul A |A< 
, >,| .*ni u NCTD**a* WSGMnciiUi i.jCPi!ED-Air.. ,*, 
[WtfiniJAL CALJH«lAriOH CHART *; .^nEr.nEt^ |,t. ^h.Sav 
vOl^S *Oft CAUDPJTinG IfSUNG AND AnOMiNO 

FREE CATALOG OF NEW DEVICES 

GOLDSMITH 



SCIENTIFIC 



^^™ CORPORATION 

P.O. BOX 313R, COMMACK, NY 11735 

PHQNG OflOfflS weiCOWE-fiffi^ SJ9-T944 

MASTER CAAD AND VISA ACCEPTED 

WEW *ur\K 3TA TF RESIDENTS ADD SALES TAJ 
ros;*t.;i Ac-i- '.■ . "■LifS it » JAjirjftjtwffe, CO. a UMtXTHA 
AVAILABILITY Of CERT At* i Tf US UA r flf LiVTffl 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6' rate $550 per each insertion 

• Reaches 220.500 reaaers, 

• Fast reader service cycle 

• Short lead time for the placement of 
ads, 

• We typeset and layout the ad at no 
additional Charge. 

Call 212-777-6400 to reserve space 

Ask for Artine Fishman. Limited num- 
ber of pages available Mail materials 
to; mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave South. New York NY 
10003 




THE MEAN LITTLE KIT New compact kit of 
electronic tools. Includes 7 screwdrivers, 
adjustable wrench, 2 pair pliers, wire stripper, 
knife, alignment tool, stainless rule, hex-key 
set, scissors, 2-flexible files, burnisher, 
soldering iron, solder aid, solder and de- 
soldering braid. Highest quality padded zip- 
per case. Send check or charge Bank- 
Americard, Mastercarge, or American Ex- 
press. The JTK-6 sells for S95.00— JENSEN 
TOOLS INC., 7815 S. 46th Street, Phoenix, 
Arizona 85040, (602) 968-6231. 
CIRCLE 70 ON FREE INFORMATION CARD 




PROFESSIONAL HEAT GUN 6977 has the 
capacity to master such heavy-duty jobs as 
molding and welding plastics, softening & 
forming plastic laminates, paint stripping, cur- 
ing large volumes of epoxies, heat-shrinking 
cables and softening floor tiles and putty. 
Specifications: Temperature 975°F, 800 
watts at 1 20 volts, AC only, Air flow 6.9 cf m at 
2650 fpm, 3-wire grounded cord, 6 ft. cord, oil 
and heat resistant. Weight: 28 oz. S85.00. 
See a demo at your Ungar distributor or call 
Ungar, (213)774-5950. 
CIRCLE 57 ON FREE INFORMATION CARD 




SHEET METAL WORKER - The 24" TRIOK 
is a Press Brake, Shear and Slip-roll 
machine- perfect for research and develop- 
ment or maintenance shops. Over a 
thousand machines world wide in little to the 
largest companies. For free literature on this 
and our other sheet metal working machines 
contact: PACIFIC ONE CORPORATION, 
513 Superior Ave. Suite K301, Newport 
Beach, CA 92663, (714) 645-5962. 
CIRCLE 91 ON FREE INFORMATION CARD 
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CLOSE OUT - BLOW OUT - LIQUIDATION 
SALE- AMATEUR MICROWAVE RECEIV- 
ER - REGULARLY $99.50. NOW LIQUIDAT- 
ING AT ONLY $59.95 EACH! (Dealer "eight- 
pack" for just $399.00) Complete system in- 
cludes dish, probe/downconverter, co-ax 
cables, power supply, hardware and in- 
structions. Top quality units with genuine 
#2137 transistors for hi-gain, lo-noise. 
ORDER TODAY! Supply limited. Money 
order, VISA or Mastercard only. (No C.O.D. 
at this price.) T.V. PRODUCTS CO., 635 
Park Ave., Dept. 222, Idaho Falls, Idaho 
83402. DESCRAMBLERS?? We stock all 
types. Send S3.00 to? catalog! 



MODERN ELECTRICS. Miniature souvenir 
of the first publication ever produced by Gerns- 
back Publications. This issue appeared in 
April 1 908 — just 75 years ago. You can own 
your own repri nt of th is unique first edition for 
just $2.50 plus 75c P&H. It's available from 
R-E BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 10003 




APPLIANCE REPAIR HANDBOOKS— 13 

volumes by service experts; easy-to- 
understartd diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to S5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL60148. 1-(312) 932-9550. 
CIRCLE 64 ON FREE INFORMATION CARD 
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ELECTRO IMPORTING CO. CATALOG. 

This reprint of the historic 1 76-page catalog 
No. 20 gives you an accurate look at the state 
of electronics in 1918. Contains everything 
from a Zinc Spark Gap to a 1000-Mile Receiv- 
ing Outfit. You can get your own copy of this 
modern antique, profusely illustrated, for only 
$4.95 plus $1,00 P&H. Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 10003. 





PAY T.V. DECODERS Completely assem- 
bled and tested, Compatable with ZENITH 
Z-TAC and SSAVI systems. No internal T.V. 
connections. Built in VARACTOR TUNER. 
$129.°° VISA, M/C, and C.O.D. orders 
accepted, DECODER DISTRIBUTORS CO., 
23400 Michigan Avenue, Suite 502 Oeaborn 
Michigan Ml 48124 (313) 562 • 9661. Other 
models available, we also ship to Canada 
CIRCLE 92 ON FREE INFORMATION CARD 



NEW DTMF Receiver Kit turns phones into 
control devices. With Teitone'sTRK-956 kit, 
you get all the parts necessary to breadboard 
a central office quality DTMF detection sys- 
tem for only $22.75. That's the lowest in- 
stalled cost for a DTMF system. All you pro- 
vide is 5V dc. For decoding DTMF signals 
from telephone lines, radios, and tape play- 
ers, use the TRK-956. To order call: Teltone, 
(800) 227-3800 ext. 1 1 30. (In CA, (800) 792- 
0990 ext. 1130). 
CIRCLE 65 ON FREE INFORMATION CARD 





CALL NOW 
AND 

RESERVE 
YOUR SPACE 



6 * rate $550 per each insertion. 

Reaches 220.500 readers. 

Fast reader service cycle. 

Short lead time for the placement of 

ads. 

We typeset and layout the ad at no 

additional charge 



Call 212-777-6400 to reserve space 
Ask for Arline Fishman Limited num- 
ber of pages available Mail materials 
to: mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South. New York NY 
10003 



EPRO 2000— EPROM & GAME CAR- 
TRIDGE DUPLICATOR— Make copies of 
most of your Atari 2600 s game cartridges, as 
well as 2732 & 2716 Eproms. No computer 
necessary. Easy to use. EPRO 2000 
5199.95, EPROM 2732 $4.25. NOTICE the 
EPRO 2000 is offered for the purpose of 
enabling you to make ARCHIVAL copies of 
your computer programs entitled to you un- 
der US COPYRIGHT LAW. Atari 2600 is a 
trademark of Atari Inc. MICHIGAN 
ELECTRONIC PRODUCTS INC., PO. Box 
50 E., Detroit, Ml. 48021, (313) 791-3324. 

CIRCLE 97 ON FREE INFORMATION CARD 
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CONVERTERS-DESCRAMBLERS- 
MICROWAVE-Not C OR D grade. Only 
grade A new, genuine Oak, Jerrold, Zenith, 
Hamlin, Pico, Bogner, Pioneer! Name it! 
Sine-wave, gated-sync, vari-sync, in-band, 
out-band. We sell 'em all! No order too big or 
small. Dealers-we can beat any price. Mas- 
tercard and Visa. Send $3.00 for catalog to: 
TV PRODUCTS CO., 635 Park Avenue, 
Suite 222, Idaho Falls, ID 83402. 



New REAL TIME ANALYZER— Meters (?!) 
are better for setting up our graphic equaliz- 
ers to flatten out your room acoustics. Model 
AN-1 (shown, $60) works with our 13-band 
optimized equalizer ($1 00): see Computers & 
Electronics 12/82-1/83. M/C, Visa ok; free 
shipping w/check. Free catalog. SYMMET- 
RIC SOUND SYSTEMS, INC., 856M Lynn 
Rose Ct., Santa Rosa, CA 95404, (707) 546- 
3895. 




CABLE TV DESCRAMBLER KIT $39.95 

Computerized addressable gated sync type. 
We also have complete line of Jerrold and 
Oak cable TV converters and descramblers. 
Such as, Jerrold gated sync (SB-3), Oak 
sinewave (N12), and Jerrold 61 channel re- 
mote control converter descrambler (DRX- 
DIC-105). 90 day warranty. SEND $2.00 for 
"INFORMATIVE CATALOG" for prices and 
availability to: J & W ELECTRONICS, INC., 
P.O. Box 61-X, Cumberland, Rl 02864. 

CIRCLE 63 ON FREE INFORMATION CARD 
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NEW BOOKS 



For more details use the free information card inside the back cover 



WORLD RADIO TV HANDBOOK, The Au- 
thoritative Directory of International 
Radio and Television; World Radio TV 
Handbook, 1 515 Broadway, NY 1 0036; 608 
pages; 9 x 5% inches; S 17.50. 

This 37th edition, celebrating the World 
Communications Year (1983) is a complete 
almanac of radio and TV broadcast sources 
in every country on earth. It is designed to 
help the international radio listener obtain 
maximum enjoyment from his receiver. 

The first section of the Handbook contains 
instructive articles relating to broadcasting, 
and information about broadcasting organ- 
izations. 

The main section contains detailed in- 
formation, country by country, on the radio 
and television stations of every country in the 
world, including names and addresses of 
broadcasting organizations, names and titles 
of leading officials, lists of transmitting sta- 
tions in each country (including frequencies; 
power; call signs, if used; and location, when 



known). Program information is also given, 
including times, frequencies, and target 
areas of the broadcasts in each language. 

There is also a listing by frequency of the 
shortwave stations of the world, and long- 
and mediumwave stations by regions, to 
assist in the identification of stations. 

CIRCLE 131 ON FREE INFORMATION CARD 

PRACTICAL REPAIR AND MAINTE- 
NANCE OF COMMUNICATIONS EQUIP- 
MENT, by Albert D. Helfrick; Prentice-Hall, 
Inc., Engelwood Cliffs, NJ 07632; 308 
pages, including index; 9% x 6 inches; 
hardcover; $29.95, 

This book is for technicians who repair and 
maintain radio-communications equipment, 
and is particularly suited to radio amateurs. It 
covers all the popular forms of radio- 
communications equipment from the low end 
of the high-frequency spectrum through the 
UHF spectrum, AM and SSB to FM and tone 
signaling. Special emphasis is placed on the 



most-used modes of transmission for the fre- 
quency range covered. 

The text starts with a general discussion of 
repair, failures, and reiiability. The responsi- 
bility of the designer to produce reliable 
equipment and the responsibility of the ser- 
vice technician to provide a safe and oper- 
able product are discussed. Chapter 2 covers 
basic parameter measurements and circuit 
analysis. It stresses the use of modern equip- 
ment and gives alternate methods when the 
repair-shop budget does not allow for a com- 
plete complement of test equipment. 

Single-sideband is covered in chapter 3 
with high-frequency transmitters and receiv- 
ers. FM is covered in chapter 4, which an- 
alyzes UHF and VHF systems. Both amateur 
and commercial systems are covered. 

Further chapters deal with analyzing syn- 
thesizers, repairing accessory systems, and 
preventive maintenance and restoration of 
performance, R-E 

CIRCLE 132 ON FREE INFORMATION CARD 




Waller WTCPN Soldering Station 

W.S. Jenks & Son-Tool distributors since Ifl66--fea1ures 
trie very practical Welter WTCPN soldering station at a 
substantially reduced price through October 31, 19d3. Be 
sure lo send lor I he Winter '83-84 Electrons fool 
Catalog with great prices on many brands like: Ungar, 
Hexacon. Xcelite. Desco ... 

Exclusive Welier closed loop, low- voltage circuit is safe lor 
IC soldering. Temperatures ol BOO F, 700 F and 800 F are 
selected by changing the grounded beat-sensing tip wilh 
knurled thumbscrew. Power unit has unitized on/ofl toggle 
switch, neon indicator llghl. non-heat sinking iron holder, 
slorag* tray for extra lips, and tip cleaning sponge with 
recepticle. Furnished with 1/16" screwdriver tip for 700 F 
range. 

VY.S. Jenks h So:-, V^M^u 

2024 West Virginia Ave. N.E. i_2SJ» 

Washington, D.C. 20002 t -SCO- 638- 640 5 
Please send the Indicated material: 

Weller WTCPN Soldering Slalion ® S72.50 

FREE Winter '63-84 Electronic Tool Catalog 

WastBrcard Visa American Exp. 

, Check /Money Order 

Card No. Exp; . 

Signature 

Name 



Address 
City __ 



State 



Zip. 



Radio Electronics F 



BOOKSTORE 



□ Build Vow Own Satellite TV Receiver 17.00 

P 6-Ball Satellite TV Anlenna $5.00 

P Build Your Own Robot $12.00 

D TV Descrambler (January, February 1981) $3.00 

G Radio- Electronics back issues (1983) S3 .00 

[January. February 1983 not available) 

Write in issues desired 

□ Radio-Electronics back issues (1982) S3. 00 

(January 1932 not available) 

Write in issues desired 



P Radio-Electronics back issues (1981) . 
(March. December 1981 no! available) 
Write in issues desired 



.$3.50 



O Etch your own PC Boards S3. 00 

To order any ol Itte items indicated above, check ol! the ones 
you want. Complete the order form below, include your pay- 
ment, check or money order [DO NOT SEND CASH), and mail 

10 Radio-Electronics. Reptinl Department. 200 Park Ave. 
South, New York, NY 10003. Please allow 4-6 *«eks lor 
delivery 

11 you need a copy of an atticle thai is in an issue we indicate is 
unavailable you can order ti directly from us. We charge SOe 
per page. Indicate the issue (month & year), pages and article 
desired. Include payment in lull, plus shipping and handling 
charge. 



D Special Projects (Spring 1981) $4.00 

D Special Projects #4 (Summer 1982) $4.00 

D Special Projects #5 (Winter 1983) $3.00 

□ Special Projects #6 [Spring 1963) S3.0C 

P Radio-Electronics Annual 1983 $2.50 

D How to Make PC Boards $2.00 

D All About Kits $2.00 

P Modern Electrics (Vol. 1. #1 $2 25 

April 1906) 
G Electro Importing Co. Catalog $4.95 

(1918) (176 pp) 



ARTICLE 



"'.■•-"" 



PAGES 



TOTAL PAGES 



. @ 50e each . 



TOTAL PRICE 



mail to Radio-Electronics 

Reprint Department. 200 Park Ave Soulh, New York. NY 10003 

Total price ol order 

Sales Tax (New York Slate Residenls only), . 

Shipping & Handling [U.S & Canada only) (includes FIRST CLASS POSTAGE) $1.00 per item . 

All Other ($2.00 per item, Sea mail) 

(34.00 per item, ait mail) 

Total Enclosed 

Name 

Address 

City 



S-83 
All payments must be in U.S. funds 



. Slalc 



.Zip. 
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PLANS & KITS 



CATALOG! 40 pages of neat electronics parts and 
kits. Send 50 cents, refundable first order. BEC 
ELECTRONICS, Box 401244R, Garland, TX 

75046. 

FUN kits — low cost. Easy to build educational 
electronics projects. Hand book /catalog $1-00. 
TRIANGLE ELECTRONICS. 89 Arkay Drive, 
Hauppauge, NY 11788. 

PRINTED circuit boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or descrip- 
tion forquote to KIT CIRCUITS, Box 235 Clawson, 

Ml 4801 7. 

PROJECTION TV ... Convert your TV to project 7 
foot picture. Results comparable to $2,500 pro- 
jector... Total cost less than $30.00 ... Plans and 
lens $19.95... Illustrated information free... Credit 
card orders 24 hours. (215) 736-3979. 
MACROCOMA-GA, Washington Crossing, PA 
18977 

ELECTRONIC touch light ccriirol pad five modes 
dim, medium, bright, delay, and off. Two kits avail- 
able. Write forfree brochure. EXOTIC ELECTRON- 
IC IDEAS, PO Box 446, Lake Bluff, IL 60044. 

NEW!,.. Repair any TV... Easy. Anyone can do it. 
Write'. RESEARCH, Box 51 7E Brea, CA 92621. 

MOST advanced sine converter descrambler 
available. PCB and plans $15. JIM RHODES, 1025 
Ransome Ln., Kingsport, TN 37660. 



CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. C * 
D ELECTRONICS, PO Box 21 , Jenison, Ml 49428. 

SUBSCRIPTION TV out of set UHF sine wave type, 
PCB and plans $16.50. in set UHF/VHF type, PCB 
and plans $12.50. RVB INDUSTRIES, Box 663, 
Skokie, IL 60076. 



FREE KIT Catal og 



FUNCTION GENERATOR KIT $59.95 
Auto-Ranfiins Cap-meter kit $79.95 

Phone 209-772-2076 

Write or Phone for FREE CATALOG 



contains 
' TEST A 
EXPERI- 
MENTER'S 
l EQUIP. 



n »f-r SCltNflFIC INSTRUMENTS 
U**OE BOX 144 VALLEY SPRINGS CA 95252 



FIND electronics parts! Our buyers' guide lists 
thousands of radio, computer, electronics, micro- 
wave, and mechanical parts, with who sells them by 
mail orderto hobbyists. 75 suppliers and addresses. 
S6.95 ppd. Fast response. HALLWARD PROD- 
UCTS, 39N Sunset Court, St. Louis, MO 63121. 

DESCRAMBLERS! Largest supply U.S.A.— cata- 
log $3.00, TV PRODUCTS CO., 635 Park Ave,, 

Idaho Falls, ID 83402- 

PRINTED circuit boards and components per pub- 
lished projects. GEMINI PROJECTS, PO Box 
35251, Chicago, IL 60635 or 312/456-4709. 



To run your own classifl&d ad, put one ward on ssch of the lines below and sand this form along with your check 
for 51.90 per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $15.00. 
f ) Plans/Kits ( ) Business Opportunities { ) For Sale 
( ) Education/Instruction { ) Wanted ( ) Satellite Television 

Special Category: $15.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 
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DESCRAMBLERS 


AMERICAN — CANADIAN 


C-1000 / ZENITH TYPE 


^^H| DescramDies "met Ing air" and 
'table sync suppressed active 


%l|-'".* ! ;IRC „ Ready lo go C-irjOO 37S 95 

^ r Uaa" 3 !*' Ctmplele Kit rMQQO-K n* « 

^^^ Printed Circuit & Manual 7< 95 


.%. ^ C-100/JEHfiOLOTYPE 


^|^^B Hk Cable Descrambler lor in-banc gates 
d |^ VV suppressed systems 


Ready log.bC 100 us 95 
^^^^■^ Comjlele Kit C10QK 54 95 


SENDKFOfl COMPLETE INFORMATIVE CATALOG TO 
DETERMINE WHAT TYPE YOU NEED. 


FALL 
SPECIAL 


J * D ENGINEERING 

P.O. Box 6099 


Buy 1 kit 
Gat 2nd kit 

at W price 

Oiler ends IQ/U83 


Falmouth. Maine 041 D5 


Dealers Warned 

Special Quantity Pricing 

CODs—OK 


AH J s D products ire engineered nor copied i ' are guarantied 
90 dars A, we '.rjr.d behind eur pr^ueis m "n twists ria iq 



GIANT screen oscilloscope converted from any 
size TV. Technicians, Hams, broadcasters, hob- 
byists: minor Inexpensive changes convert TV to 
super-sensitive testing device. No experience 
needed. Follow clear-cut plans. Fully Illustrated. 
Perfect for workshop, iab. school, etc. Any size 
screen ... Any size TV complete plans ...$4.00 (plus 
$1 .00 postage & handling). MILLCO, Dept. OP-03, 
Box 8561, Waco, TX 76714. 

VIC-20 owners, use any tape deck. Interface drives 
one or two cassettes, with displays. Free brochure. 
Plans $5.00. EDWARD'S, Box 4723, Culver City, 
CA 9O230-B323. 



raammiHaims 



10 



Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors. FM 
converters, PLL & slider tricks, how-to books, 

plans, kits. Expert mail-in repairs &conversions 
16-pagecatal og $2 



CBC INTERNATIONAL, P.O. BOX 315Q0RE, 
PHOENIX, AZ 85046 (602) 996-8700 
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PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 



LASERS surplus units, parts, kits, books, lowest 
prices. $2.00 for listing and laser poster, MERE- 
DITH INSTRUMENTS, 6517 W. Eva, Glendale, AZ 
85302. 

CABLE TV descrambler kits plans $4.00. For in- 
formation send S2.00. DOMCAN ELECTRONICS, 
PO Box 605. Downsview A Downsview, Ontario, 
Canada M3M 3A9. 

FTECHMI-r0OL„< 
TOOLS-TOOL KITS 
FREE CATALOG 
CALL (215)825-4990 

EXPERIENCE • QUALITY ■ VARIETY 




CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services). 

$1.90 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues, 

10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE [for individuals who want to buy or sell a personal item) $1 .25 per word 

prepaid... no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 15e 

per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 

WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 

ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding the 

date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday, 

Sunday, or a holiday, issue closes on preceding working day. 



Mliin, Equalizer*, Llmllere, Pre- Ampi.VCA'j , 
| Power supplies, part*, and mora CATALOG | frt 





Modular design rcnluriny plug-In construction. 
Design your own combination of functions. Write. 
RODCAR ELECTRONIC SALES IM-351 -8895 
9983 Monroe Qrfva Dal 111. Texas 75220 
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SATELLITE TV WEEK 

The most: complete weekly listings. 
Sand $1 for limp It copy. 

P.O. Box 308, Fortuna, California 95540 

till (100) 3M-mr • CiliFsrn1«{Sa0J 556-3787 

[707] 725-2476 



UHF types all deluxe, cable units. Dealers wanted 
for Zenith systems. Excellent pricing now available. 
Quantity pricing by phone 301-882-9362. Send 
$2.00 for catalog to SATELLITE ELECTRONICS, 
PO 9534, Baltimore, MP 21237. 

MOST comprehensive video book and manual on 
the market. 150 pages all types, UHF, cable, sat- 
ellite. Complete troubleshooting for Zenith systems. 
24 hour COD hotline for orders 301-668-7099, or 
send $21.95 plus $1.50 shipping to TELE- 
PUBLICATIONS, PO 16693, Baltimore, MD. 
21206. 

UP-TO-DATE design and high quality kits. Write 
for absolutely free catalog. Vou will be amazed by 
our unbelievable low price. INTERNATIONAL 
POLYTECHNIQUES, PO Box 862T, New York, NY 
10002. 

CONVERT your TV to an oscilloscope. A simple, 
fun, plan S5.00 to L.S.E., Box 8402, Madison, Wl 
53708. 




Causes speed radar guns arvrj devices to read out your choice al 
EMltwr q percentage of Wtf true speed wtei in automatic mod*. 

(example' Your speed; 75 mph, auto mode sat lor 75%, speed 
displayed — 57 mpty. or ti>a speed that you dial In when to mamal 
.rode .Transmits only in Lrn presence Of speed radar, or by manual 
CWBrnde. Operates on both X tutd K bands. WAflNiNG: The dewce 
described in this Liiaraiure is not tegst lor use against police radar, 
arid is no% f-CC approved. 
For complete .iierttfure and plan package, send St-* 95 to 

Philips Instrument Design Co. Inc. 
B135S.W Nimbus, Budding fll, Sulfa H14.3 

Beaverton, Ore-am 97005 

SATELLITE TELEVISION 

SATELLITE antennas; build or buy 8-10-12 foot 
wood or metal from $43.00 send $2.00 PRO- 
TOTYPE ENGINEERS, Box 1812 Deming, NM 
63030. 

SATELLITE TV receiver breakthrough! Build 
your own commercial quality receiver now! 
Complete instruction manul S8.00! XANDI, Box 
25647, Dept. 21 N, Tempe, AZ 85282. 

DESCRAMBLERS! Largest supply U.S.A.— cata- 
log $3.00. TV PRODUCTS CO., 635 Park Ave., 
Idaho Falls, ID 83402. 

HBO satellite signal scrambler Information $2.00 
plus SASE. SATCOM EXPERIMENTER, 656 Man- 

or Place, Melbourne, FL 32901 . 

BUILD your own satellite dish. Complete system 
less lhan $800.00. Plans $20.00. KINSAT, Box 18, 
Clearcreek, WV 25044. 

SECRET satellite information new facts never be- 
fore available only S5.00. SATELLITE INC., Rl 1 3. 

Box 1 S76, Conroe. TX 77303. 

SATELLITE TV system S1295 complete! 8' an- 
tenna, polar mount, 120 LNA, receiver. Handbook 
and buyer's guide, $10.00. Dealers wanted. 
MICROWAVE SYSTEMS, 1101 E. Chestnut, Santa 
Ana. CA 92701 . 



UPGRADE 



YOUR 
TELEPHONES 



ADD THESE EASY-TO -INSTALL SPECIAL FEATURES 

HflM Busy Silencer Circull 

AH2AS vou ta pti till:; on njid Aim lets yeu science Dell or put prion? on 
busy P^ns $i 00 Ki[ S4 QD - 52 CD Srhane 
Inienam Circuit 

Lets >ou uwgivones ■ is at jniercom *to hItb wiring reqtiKtJ Less cosily 
Inan ftrre Pis mocfis Pia-ii V 0D K.l Si5 M ■ S5 GO chant 



5* i* K"dSJ i 
■ ■ 
dB Enleipriui Boi J. Qufleil NJ 07649 



SATELLITE cables, connectors: Type-N UG-21 D/ 
U $3.00. Elbow $4.95, UG-57B/U $5,25, UG-29B/U 
$3.90, F-59A 10/2.15, RG-6/U 1 2 cents ft- RG-59/U 
coppe r 1 2 cents ft, RG -2 1 3AJ 3 6 cents ft . , RG-21 4/ 
U $1.55 ft-, shipping: 10%, $3.00 minimum. Free 
catalog. NEMAL ELECTRONICS. 1325 N.E. 119th 
Street, N. Miami, FL 33161 (305) S93-3924. 

ORDER the 2-year-warrantied Dexcel/Gould 1 100- 
01 receiver/L.N.C. with precision 9' spun aluminum 
antenna and ball-bearing polar mount at our call-for- 
current lowest price (approximately $1498.00) and 
we'll complete the system with a Chaparral Polar- 
otor l/control, hook-up assembly, 125' line and in- 
stallation instructions and assistance. VIDEOSAT, 
INC., Electronic Dept., (602) 445-0383, Box 449, 
Prescott, AZ 86302. 

FREE! Information on 100 satellite television chan- 
nels plus free catalog of proven do-it-yourself plans/ 
kits for easy, low-cost, attractive satellite antennas. 
Wholesale electronic components. GFI-5, Box 
9108, Missoula, MT 59807. "Consumer Guide to 
Satellite Television" $6.95. 



BUSINESS OPPORTUNITIES 

PROJECTION TV... Make $$$ assembling pro- 
jectors,,. Easy... Results comparable to $2500.00 
projectors... Your total cost less than $20.00. ,,. 
Plans, lens & dealers information $17.50. ... Illus- 
trated information free ... MACROCOM-GAX, 
Washington Crossing, PA 18977, Credit card orders 
24 hours. (2I5) 736-2880. 

DESCRAMBLERS! Largest supply U.S.A.— cata- 
log $3.00. TV PRODUCTS CO., 635 Park Ave., 
Idaho Falls, ID 83402. 

WHOLESALE MATWCATV/VCR equipment, an- 
tennas, audio cables, adaptors, original/ 
replacement cartridges & sty It, telephone accessor- 
ies, radios, cassette recorders, speakers, etc., send 
letterhead for free catalog (212) 897-0509 D&WR, 
66-19 Booth, Flushing, NY 11374. 

MONEY broker, commercial business loans to 
start, expand, etc. $50,000 to millions. Send $2.00 
LOREDO ENTERPRISES, Box 2243 APO NY 
09009. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing 
business — without investment. Write: BUSI- 
NESSES, 92-R, Brighton 1 1th, Brooklyn. NY 1 1235. 

LCD watches $2.50, penwatch $3.60, catalog $1.00. 
RELIANT ENGINEERING COMPANY, PO Box 
33610. Sheungwan, Hongkong. 

VIDEO game repair business (Atari and Intellivi- 
sion). Start your own. Information/parts list $5.00. 
IRATA, 2562 East Glade, Mesa, AZ 85204. 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals Ideal 
home business Write today for facts' 

Postcard will do, Barta-RE-X. Box 248, 

Walnut Creek, CA 94597. 



NEW original business whose time is come! $1000 

weekly possible, minimal mechanical skill, send 
$6.00. QUANTUMSOUND, 1731 Howe Ave.. No. 
192. Sacramento, CA 95825. 

GUARANTEED money making opportunity with our 
agency $200.00 weekly possible in spare time de- 
tails $3.00. N.L.P.A., 1287 Spur Dr. So., Islip, NY 
11751. 



COMPUTERS 



T1-99/4A owners. Send for free list of new and excit- 
ing, low cost software. DYNA, Box 124, Hicksville, 

NY 11801. ^__ 

MAX »C Z *C tech Timex hi-tech lo-price education- 
al programs, Dataaquis. Hardware upcoming. For 
samples mail $2.00 to: CASH PROG., POB 31 8R. 
Nfld., NJ 07435, 



REEL TO REEL TAPES 

TRUCKLOAD sale Ampex high quality open reel 
tape , 1 800 'or 2400 ' on 7* reels , used once. Case of 
40, $45,00. Cassettes available.VALTECH ELEC- 
TRONICS, Box 6-RE, Richboro, PA 1B954. 



Be an FCC LICENSED 

Electronic Technician 



Earn up to 56QO-& Week & Morel 

No COslly IChflOl. The Drirjinnl H«[AB-S4udy 

COUrw pttpattt y chi to p«u FCC Ge n*i Jl fl idno- 

loliphorw Lkmi-nmirn . No prtvi-ous experience 

raqunred. Updittd, law cost Couria covin Jill 

auetliont on IClual FCC Govl ticim. GUARANTEED PASS! Y«u 9*1 

I'icvnH orniMitjr reFundtd. £«rid tor FREE Ucti now. 

COMMAND PRODUCTIONS - FCC Liconae Training Dirpt. B9 

P.O. BoK 2223, Sin Francitco, CA 94126 




EDUCATION & INSTRUCTION 

EARN your university degree through evaluation 
assessment, of existing education, experience, 
achievements. Call, (614) 863-1791, or write, 
ASSESSMENT, Box 13130 R, Columbus, OH 
43213.- 

UNIVERSITY degrees by mail! Bachelors, Masters, 
Ph.D's... Free revealing details. COUNSELING, 
Box 317-RE9, Tustin, CA 92680. 

PSYCHIC phenomena explained through psychic 
theory learn to read minds and develop a photo- 
graphic memory and how Jesus, Moses, modern 
Say psychics perform their miracles all secrets re- 
vealed $3,50 order no. 1 . Theory that explains how 
U.F.O.'s work, actual diagrams of how to build a 
sma 1 1 mod e I , combi n es works of Tesl a a nd theory of 
Einstein produces artificial gravity $3.50 order no, 2. 
Send to MIKE REILLY, 3520 S.E. 5th Ave., Cape 
Coral, FL 33904, 

ELECTRONICS computer books. International 
publishers. Lowest rates. Ask list. BUSINESS PRO- 
MOTION, Lajpat Rai Market, Delhi, India. 



ATTENTION 

ELECTRONIC TECHNICIANS 



Highly Effective Home Study BSE'E Degree Prb- 
ijinn-i lor Experienced electronic Tachnlcions 
Our New Advance Placement Program grant? 
Credit lor previous Schooling 4 Professional Ex- 
perience. Advance ftapidlv! Our 36.1 h Yearl 

FREE DESCRIPTIVE LITEttATUREl 
C ook's I nstitute of E lectron i cs Engineering 
DESK 15 . P.O. SOX 20545, MCKSON. MS 39209 




CABLE TV 



CHANNEL 3— 60dB notch filter. 63.5MHz. S32. 
CROSLEY, Dept 606. Box 840. Champlain. NY 
12919. 

CHANNEL 3- 65dB super notch filter. 63.5 mHz. 
$29.00 postpaid. TV PRODUCTS, 635 Park Ave., 
Idaho Falls, ID 83402. 



*C SALE *C LSR UHF CONVERT- 
ERS *C SALE *C 

GATED pulse wave (speaker box type), has true 
AGC, parts $125.00. The following have sound out 
of the TV like normal with only an antenna connec- 
tion to the TV. VCR, or RF distribution switch box. 
Deluxe III sine wave, has true AGC, parts $1 25.00. 
Digital sync suppression/active video inversion FV- 
400, has true AGC, parts $225. Quantity discounts. 
Plans: lame SASE (54 cents postage). Free 
shipping/handling. 1-312/267-3455. LSR 
ENGINEERING, Dept. RE. PO Box 6075, IL 60680- 
6075. 



THE BEST PLACE to BUY, SELL or 

TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX 1 1 1 1* • PLACENTIA, CA M*70 

(7 1 4) 63 1-771 1 

Join Thouiarids of Readers Nationwide 

Every Month 

ONE YEAR U.S. SUBSCRIPTIONS 

57.00 - 3rd Clan e 512.50 . Ike Dm 

djflb 525.00 - Lifetime - 3rd Clan 2 



tCAKHIIU, OPTICS 



MICKOWAVI 

fATum 

W.'LIJ UIIUM. 
NEW raOQUCTE 
COHPOHEHT1 , KTTC 
ACTIOUC ILICT. 
r-L.ELirA,. ■"?,■. 

n*Mt ■ '.■n.v...i ^ 



REVERBERATION 

FOR ORGANS 



Solid state with controls for rever- 
beration and room size. 
EVERY ORGAN SHOULD 

OWN ONE. Send for fraefty>r- 

DEVTRONIX ORGANS, INC. 

6101 WAREHOUSE WAY 

SACRAMENTO. CAUFORM1A 95826 Dept. B 
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CB EQUIPMENT 



ROBOTIC BOOKS 



CB radio books, kits, modifications, catalog $1.00 
refundable, APS, POB 263RE, Newport, Rl 0284O. 



VIC-20 



ADD 1 6K RAM card. Plugs into back of VIC. $53.50. 
MASSLOGIC 47 Edgewood, Westwood. MA 
02090. 

"SOFTWARE Pirates Handbook" protection 
methods, laws, includes software and schematics 
book $6.95, Cartridge backup kit $24.95. Cassette 
interface kit $12.95. $1.00 shipping. More informa- 
tion SASE. PSIDAC, 7326 N. Atlantic, Portland, OR 
97217. 



SINCLAIR/TIMEX 

DESIGN fully regulated dc pwrspls to your specs 
using our software. 1 6k $24.95. MINDGATE, Box 
74, Kenmore. NY 14217. 



DESCRAMBLERS — CABLE — 
UHF — TVRO 

DESCRAMBLERSl Largest supply U.S.A.— cata- 
log $3.00 TV PRODUCTS CO., 635 Park Ave., Ida- 
ho Falls, ID 83402. 



WANTED 



WANTED: old Western Electric, RCA, tubes, 
speakers, amplifiers. 713 7284343. MAURY 
CORB, 11122 Atwell, Houston, TX 77096. 

INVENTIONS, ideas, new products wanted for 
presentation to industry and exhibition at national 
technology exposition. Call 1-800-528-6050. Arizo- 
na 1-800-352-0458 X831. 



BOOKS 



NIKOLA Tesla's autobiography! Quality illus- 
trated paperback, 1 1 1 pages, $7.95. HART BROS., 
Box205K, Williston, VT 05495. 



SINCLAIR TIMEX COMPUTERS 

TOP name brand programs and games —try before 
you buy! Don't get burned, info: SEMI-Z, H.D. #4, 
Box 69, Danville, PA 17821. 



HOME ROBOTS 

WORLD'S largest supplier of Home Robot kits/ 
parts. Motors, seeing, hearing sensors, batteries, 
robot mounted computer for programming controls 
and playing video games. Inexpensive, easy con- 
struction. Complete kits $99.95. Send $3.00 
(refundable with order) for information package, 
photos, catalog, club membership to: ROBOT 
SHACK, Department 10, PO Box 583. El Toro, CA 
92630 



EPROM PROGRAMMER 

FOOLPROOF. Programs 2716 through 27128; 
2508 through 2564; 281 5/ 1 6 eeproms! Others too! 
Features: single board design, Zif eprom sockets. 
Automatic duplication. Program verify. Regulated 
power supply — requires only power xfmr. A/T 
$149.00 Compare! Why pay more? NY residents 
add 7% tax. LUBOMIR COPORATION, PO Box 
511, Rensselaer, NY 12144. 



FV-4 REPAIR SERVICE 

FV-4 board troubleshooting and repair. Our tech- 
nicians specialize in servicing the entire FV-4 
addressable system. Also available are complete 
addressable part kits which include our exclusive 
service policy. Call us at 301-465-31 16. HOWARD 
RESEARCH AND DESIGN, PO Box 204, Ellicott 
City. MD 21 043. 



DESCRAMBLER TROUBLES 

SINE wave descrambler problems? Manual in- 
cludes trouble shooting, alignment, antenna 
hookup, improvements, theory. $15.00. SIGNAL, 
Box 251 2-R. Culver City, CA 90230. 



ROBOTICS books— build your own robot. Write 
now for free catalog. H, D. KOHN CO., RE2, Box 
16265, Alexandria, VA 22302. 



FANTASTIC SAVINGS 

DELUXE UHF converters, cable TV descramblers, 
microwave antennas, personal computers, VCR's, 
cassette recorders, mini TV's, protection electron- 
ics, and much more in our new catalog. Send $2.00. 
THREE CROWNS ELECTRONICS, Dept-R9, Box 
343, Brooklyn, NY 11230. 

USA PAY-TV STATIONS 

COMPLETE and latest data on: locations, equip- 
ment, programming, and more. Just $9.95. TCE, 
Dept-R9, Box 343. Brooklyn, NY 11230, 



FOR SALE 



CABLE TV products, Wireless corded & settop con- 
verters. Send $3.00 for catalog ADDITIONAL OUT- 
LET CORP., 231 E. Commercial Blvd., Ft. Lauder- 
dale, FL 33334. 

CABLE TV SECRETS— the outlaw publication the 
cable companies tried to ban, HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Suppli- 
ers list included. Send $8.95 to CABLE FACTS, 

Box 71 1 -R Pataskaia, OH 43062. 

PCB 15 cents sq-in. Free drilling. Quantity discount. 
INTERNATIONAL ENTERPRISE, 6452 Hazel Cir- 
cle, Simi Valley, CA 93063. 

RESISTORS «&'AW 5%C.F. 3 cents. 1%M.F. All 
values. No minimums. Volume discounts. Write JR 
INDUSTRIES, 5834-B Swancreek, Toledo, OH 
43614. 

COLOR computer VIC-20 programs hardware Rtty 
code EPROM Progammer RS-232.FRANK LY- 
MAN, Box 3091 , Nashua, NH 03061 . 

THE Intelligence Library. Restricted technical 
secrets — books on electronic surveillance, lock- 
picking, demolitions, Investigation, etc. Free 
brochures: MENTOR, Dart. 2, 135-53 No. Blvd., 
Flushing, NY 11354. 




WRITE FOR 



McGEE'S 



SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

M.: 1 (S14) 842 50*2 
1901 MCGEE STREET KANSAS CITY, MO. 64106 

SURVEILLANCE device schematics, books on 
electronic surveillance methods & equipment, 
lock smithing, covert technologies, etc. Catalog, 
SI.OO.MENTOR, Dept. Z. 135-53 N. Blvd., Flushing, 
NY 1 1 354, 

PRINTED-clrcult boards: single side, prototype, 
and quantity, quick delivery. Send positive, free 
quotes, FABTRON, Box 925, Dept. C, Columbia, 
TN 38401 (615)381-1143. 

RADIO West — still the best for SW/MW DX receiv- 
ers and receiver modifications! Catalog 50 cents. 
RADIO WEST, 3417 Purer Road, Dept RE, Es- 
condido, CA 92025 (619) 741-2691. 

SCANNER/monitor accessories — kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1 R, Canon, GA 30520. 

FAST, dependable mall-order! Prime semicon- 
ductors, parts, supplies. Free 55 page catalog. 
THE PARTSTORE, Dept. 165, 999 44th St.. Mar- 
ion, IA 52302 (319) 373-1803. 

DESCRAMBLERS! Largest supply U.S.A.— Cata- 
log S3.00. TV PRODUCTS CO., 635 Park Ave., 
Idaho Falls, ID 83402. 

FREE speaker catalog! Woofers, mids, tweeters, 
hardware, crossovers, grille cloth, kits, information. 
much more. Discount prices. UNIVERSAL 
SOUND, Dept. RE, PO Box 36052, Sarasota, FL 
33533 (813) 953-5363. 

FREE catalog of surplus electronics parts and 
hardware. UNIVERSAL SOUND, Dept. RES, PO 
Box 36052, Sarasota. FL 33583 (813) 953-5363. 



RELIABLE MICROWAVE TV ANTENNAS 
2.1 to 2.6 GHz 
Frequency Range 

34dt) System Gain lor Greater I 

COMPLETE SYSTEM 
Dish Sly I e S 99.95 



W ELECTRONICS 

145 North Ml in 

Boufttiful.UI MOID 



(801) 295-1166 

SPECIAL QUANTITY PRICIKG 

Dnivi whim - ami 



2 Yo*r warranty 
Parti & Labor 



RECORDS— tapes 1 Discounts to 73%: all labels; 
no purchase obligations; newsletter; discount divi- 
dend certificates; 100% guarantees. Free details, 
DISCOUNT MUSIC CLUB, 650 Main Street, PO 
Box 2000, Dept. 30983, New Rochelle, NY 10301. 

COMPUTER cables, RS232. VIC 20 and C64 
cables, breakout boxes, and switch boxes. Morel 
For free catalog, write COMPUCOMM, Box 21 1 , 
South Sioux City, NE 68776. 

FREE money-saving bulletin onpopular brand 
name programs and books for your small computer. 
SUPERIOR, Dept. RE, 8030 Westchester Road, 
Westchester, OH 45069. 

LATEST bug-detection equipment for home or 
office. Literature, $1 .00. CLIFTON, Box 220-X, 
Miami, FL 33168. 

FREE VIC-20 software and hardware catalog. Fast 
service, LIGHTHOUSE SALES, Dept. 1 . PD Box 
68, Trenton, Ml 48183. 

DIGITIZER Graphics Tablet. Connects to 9-pin 
game port of V1C20/64, Atari, Tl etc. 16" x 20" 
drawing board, two function keys. Demo programs. 
$44,50 from PERSIMMON PERIPHERALS, Box 
2306A-RE, Clayton, GA 30525. 

RESISTANCE calibration box .25% five ranges 
SI4.9S plus $2.25 postage and handling. OHIOIN- 
STRUMENTS, 16659 Broadway, Maple Heights, 
OH 44137. Allow 4 to 6 weeks for delivery. 

PRINTED circuit boards: quotes free. SASE to 
JAHMAAL ELECTRONIC SUPPORT, P.O. Box 

397, Troy. NY 12181. 

EPROM programmer programs 2716, 2732, 2764, 
and 271 28. For IBM PC S225.00 each. For Apple II, 
ROM version $195.00 each, diskette version 
$225,00 each. Also 64k add-on RAM card for IBM 
PC $1 40.00 each, $3.00 ship/hndlg. Check, money 
order, no COD please. Quantity discount. Dealer 
inquiries invited. LSG ELECTRONICS, INC., 3122 
Hollowcreek Dr., Houston. TX 77082 (713) 558- 
3613. 



••••-if******************** 

% QUALITY MICROWAVE TV SYSTEMS J 
************************ * 
J Complete Systems From s 69 95 % 

* 1.9 to 2.5 

* GHz 

* Antennas 




* Galaxy 

* Electronics 

% 6007 H.eist Ave 
4- Glendale, Az. 

* 85301 

* 1-802-247-1151 

* 1-800-247-1151 

4 COD't / Dealers Wanted 
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FOR SALE 



SUBSCRIPTION TV manual, covers all three major 
scrambling systems, only $12,95. Includes theory, 
circuits, waveforms, and trouble shooting hints. 
Save your video game cartridges on EPROM with 
our EPROM duplicator. Plans $9.95. Catalogue 
$2.00, refundable. RANDOM ACCESS, Box 
41 770R. Phoenix, AZ 35080. 

ELECTRICAL formula calculator for 32k Atari com- 
puters. A must for engineers and hobbyists. Write: 
MILES SOFTWARE, Vance Rt., Barksdale, TX 
78628. 

OFFSET printing equipment. Small rebuilt. Eco- 
nomical. Free flyer ... MUREL, 139 Gunckel Ct, 
Dayton, OH 45410 (513) 256-1452. 

FREE electronic parts catalog. Product lines in elude 
solar, video, audio, phones, fans, batteries, capaci- 
tors, resistors, relays, transformers, and a variety of 
electronics parts. Write HORIZON SALES, INC., 
PO Box 646, Framingham, MA 01701. or call 617- 
875-4433. 



XENON FLASH LAMPS 
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ASK FOR OUR NEW CATALOG. 
CALL OR WRITE FOR INFORMATION. 



TEC/WEST (USA) INC. 

10889 WILSHIRE BLVD.. SUITE JtO 

LOS ANGELES. CA 90021-4299 

CA: 21 3. 20B-5529 • OUTSIDE CA: 1-BDD-421-7215 



DIGITIZE voltages with Apple, CBM computer. 
ADC/DAC $149.00, NALAN, 106 Highland Park 
Lane, Boone, NC 28607. __^^_ 

MINI speakers— round 2.25" ferrites $1.00 each. 
Fujitsu mini relays— SPDT 6 amp 12 volts $1.50 
each, sub minis — 1 amp $3.00, switches, battery 
snaps, catalog deposit $1 .00, $3.50 handling cost/ 
order plus shipping, INTERNATIONAL DIS- 
TRIBUTORS, 503-648-6024, PO Box 1141, Hills- 
boro, OR 97123. 

SATELLITE, microwave, video, audio components 
and equipment. Send $1.00 for 1983 catalog. 
DSCo, Department F, 3110 Evelyn Street, Rose- 
ville, MN 55113. 

DESIGNING analog circuits? Four output power 
supply, tracking outputs; ±5(5.5 A; ±15@3A. 
adjustable. Glass epoxy board, quality components. 
Assembled, $79.00 ppd. Info SASE IMAGE TECH- 
NOLOGY, 23475 Northwestern Hwy. Southfield, Ml 
48075, 

VIC-20 Commodore-64 cassette adaptor. Use your 
cassette player. LED lights with correct volume. 
$19.95: kit $14.95. PRtCECOM, PO Box 17, Hunt- 
ington, IN 46750. 

TI-99/4A software. Free price list plus newletter. 
GLEN DOBBS, Box 801 RE, Santa Maria, CA 
93456. 

PICTURE tube rebuilding equipment— we sell & 

buy new & used equipment Free training. ATOLL 
TELEVISION, 6425 Irving Park, Chicago, IL 60634. 
Phone (312) 545-6667. 



RELIABLE MICROWAVE TV ANTENNAS 
2.1 to 2.6 GHz 

Frequency Range 

34rJb System Gain (or Gr eater] 

Complete System tpiclured) S1 19 95 
i; Down Converter Probe Style 

(Assembler! $ rested I S 49,95 
! Power Supply C1W lo 16V DC') 

lAssemtlen i Tebleoj S 39.95 



PETERSON 
ELECTRONICS 

4556 Auburn Blyd 
Sacramento. CA 95841 
(9161 466-9071 
SPECIAL QUANTITY PRICING 
Dealers Wanted - COO'S 
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1 YEAH WARRANTY 
PARTS fi LABOR 



^ 






># 



■^ 



Your gift can make a 
difference, 





WE'RE FIGHTING FOR YOUR LIFE 



American Heart 
Association 



Get it an! 



COMPUTerttS VIDEO - STEREO • TEC 

Build this 

DIGITAL IG TESTER 

lor (out wurk bench 

How lo _ 

ETCH PC BOARDS / 

.'I DOnTr! 

Bach in school semes 
OP-AMPS 

How to dpomHv use 

How 111 

INTERFACE uPROCE 

w\\ make litem uselol 

tiuiii; a i 

LOW-BAND CONVERTER 

inn iislen in Mm M5 HI: 



you when you subscribe 
to Radio- Electronics: 

I ' HELPFUL CONSTRUCTION 
I k ARTICLES 

• NEVfS ON NEW 
TECHNOLOGY 
• FASCINATING HOW 
TO DO IT ARTICLES 
■j ■ HOW TOU AND 
*• THE COMPUTER 
CAN BE f KIEND5 
L ■ NEW AUDIO 
DIMENSIONS 
FORYOUS 
PLEASURE 
[ ■ TV WONDERS 
FOR VOUi! 
' FUTrj&E 

• AND You 
al£o gal 

^ regular 
MOKTHLf 



PpXJIdltnM 



Radio-Electronics 

covers all aspects 

of the fast moving 

electronics field . . . 

featuring 

COMPUTERS 

VIDEO • STEREO 

TECHNOLOGY 

SERVICE 

COMMUNICATIONS 

PROJECTS 

Subscribe today to 
Radio-Electronics. 
Don't miss a single 
issue and , , , you save 
as much as S7.03 off 
the newsstand price. 



When you select one of the subscription offers listed on the handy coupon — you'll be 
assured of having your copy reserve d even if it sells out on the newsstand . Make su re 
you get all the excitement in every issue ot Kadlo-Electronlcs, every month, by 
filling in and mailing the coupon, today. 



Every Month! Get the Best — Mail Today! 

Mail to: RacUo-Elecironics, P.O. Box 2520, Boulder, CO 80322 



7HJ39 



□ 1 year— 12 issues only $14.97 (You save 33.03 off newsstand price.) 

D 2 years— (Sore More) — 24 issues — 326.97 (Save S7.03 off the newsstand price.) 

□ Payment Enclosed □ Bill Me 
Name 



{please print) 



Address. 



City. 

Ofler Valid In U.S. Funds Only 

Allow 6-S weeks ior delivery ol lint issue 



. State. 



. Zip Code_ 



Canada add $3.00 per year 

All other countries add $7.50 per year 



BUILDERS GET MORE AT RADIO SHACK! 



Low Prices! 



High Quality! 



Wide Selection! 



Replacement Transistors 



Type 


Cat. No. 


Each 


2N1305 PNP 
MPS222A NPN 
PN2484 PNP 
MPS3904 NPN 
TIP31 NPN 


276-2007 
276-2009 
276-201 
276-2016 
276-2017 


1,19 
.79 
.89 
.69 
.99 


TIP3055 NPN 
MPS2907 PNP 
MJE34 PNP 
2N3053 NPN 
MPS3638 PNP 


276-2020 
276-2023 
244-2027 
276-2030 
276-2032 


1.59 
.79 

1.49 
.89 
.79 


TIP120 NPN 
2N3055 NPN 
MJ2955 PNP 
2N4124 NPN 
2N4401 NPN 


276-2068 
276-2041 
276-2043 
276-2057 
276-2058 


1.29 

1.99 

2.19 

.59 

.59 


MPSA06 NPN 
MPSA13 NPN 
MPSA42 NPN 
MIJ4891 UJT 
2SD313 NPN 


276-2059 
276-2060 
276-2061 
276-2029 
276-2048 


.59 
.59 
.69 
.99 
1.79 


2SC945 NPN 
2SC1308 NPN 


276-2051 
276-2055 


.79 
7.95 


2N3819 N-FET 
MPF102 N-FET 


276-2035 
276-2062 


.99 
.99 



4000-Series CMOS ICs 

With Pin-Out And Specs 



Type 


Cat. No. 


Each 


4001 


276-2401 


.79 


4011 


276-241 1 


.79 


4013 


276-2413 


.99 


4017 


276-2417 


1.49 


4023 


276-2423 


.99 


4049 


276-2449 


.99 


4066 


276-2466 


,99 



TTL Digital ICs 

With Pin-Out and Specs 



Type 


Cat. No. 


Each 


7400 


276-1801 


.59 


7404 


276-1802 


.79 


7406 


276-1822 


.79 


7447 


276-1805 


1.19 


7490 


276-1 808 


.89 



Operational Amplifiers 



Type 


Cat. No. 


Each 


741 




276-007 


.79 


MC1458 


(Dual) 


276-038 


.99 


LM324 


(Quad) 


276-1711 


1.29 


TL082 


(Dual) 

(Quad) 


276-1715 


1.89 


TL064C 


276-1714 


2.99 


LM3900 


Quad 


276-1713 


1.39 


LM339 


(Quad) 


276-1712 


1.49 



Audio Power Amptifiers 



Type 


Cat No, 


Each 


LM3S3/TDA2002 
LM386 
TA7205AP 
LM3S0 


276-703 
276-1731 
276-705 
276-706 


3,19 
1.09 
2.99 

1.59 



Voltage Regulator ICs 



Type 


Adjustable 


Cat. No. 


Each 


LM723 
LM317T 


to 40 VOC 
1 .2 to 37 VDC 


276-1 740 
276-1778 


.89 
2.79 



Type 


Fixed Output 


Cat. No. 


Each 


7805 


+ 5 VDC 


276-1770 


1.59 


7812 


+ 12 VDC 


276-1771 


1.59 


7815 


+ 15 VDC 


276-1772 


1.59 


7905 


-6 VDC 


276-1773 


1.59 


7912 


- 1 2 VDC 


276-1774 


1.59 



Computer Connectors 



Type 


Positions 


Cat, No. 


Each 


ID Card Edge 


34 


276-1564 


4.95 


ID Card Edge 
Card-Edge Socket 


50 


276-1566 


4.95 


44 


276-1551 


2.99 


ID D-Sub Male 


25 


276-1 559 


4.99 


ID D-Sub Female 


25 


276-1565 


4.99 


Solder D-Sub Male 


25 


276-1547 


2.99 


Solder D-Sub 








Female 


25 


276-1548 


3.99 


Hood 


— 


276-1549 


1.99 



Power Transformers 

120VAC Primaries 



Type 


Volts 


Current 


Cat. No. 


Each 


Mini 


6,3 


300 mA 


273-1384 


2.59 


Mini 


12.0 


300 mA 


273-1385 


2.79 


Mini 


24.0 


300 mA 


273-1386 


2.99 


Mini 


12.0 CT 


450 mA 


273-1365 


3.59 


Mini 


24.0 CT 


450 mA 


273-1366 


3.99 


Std. 


6.3 


1.2A 


273-050 


3.79 


Std. 


12.6 CT 


1.2A 


273-1505 


3.99 


Std. 


25.2 


1.2A 


273-1480 


4.39 


H-D 


12.6 CT 


3.0A 


273-1511 


5.99 


H-D 


25.2 CT 


2.0A 


273-1512 


6.29 


H-D 


18.0 CT 


2.0A 


273-1515 


6.99 



Tantalum Capacitors 



• 20% Tolerance 



• Standard IC Pin 


Spacing 




HF 


WVDC 


Cat. No. 


Each 


0.1 


35 


272-1432 


.49 


0.47 


35 


272-1433 


.49 


1.0 


35 


272-1434 


.49 


2.2 


35 


272-1435 


.59 


10 


16 


272-1436 


.69 


22 


16 


272-1437 


.79 



Electrolytic Capacitors 



Axial 
Leads 



uF 


WVDC 


Cat. No. 


Each 


4.7 


35 


272-1012 


.49 


10 


35 


272-1013 


.59 


22 


35 


272-1014 


.69 


47 


35 


272-1015 


.69 


100 


35 


272-1016 


.79 


220 


35 


272-1017 


.89 


470 


35 


272-1018 


,99 


1000 


35 


272-1019 


1.59 


2200 


35 


272-1020 


2.49 


3300 


35 


272-1021 


2.99 


4700 


3S 


272-1022 


3.59 


470 


50 


272-1046 


1.59 


1000 


50 


272-1047 


1.99 


2200 


50 


272-1048 


3.49 



PC-Mount 
Leads 



UF 


WVDC 


Cat. No. 


Each 


220 


16 


272-956 


.79 


470 


16 


272-957 


.89 


1000 


16 


272-958 


.99 


4.7 


35 


272-1 024 


,49 


10 


35 


272-1025 


.59 


22 


35 


272-1026 


.69 


47 


35 


272-1027 


.69 


100 


35 


272-1028 


.79 


220 


35 


272-1029 


.89 


470 


35 


272-1030 


.99 


1000 


35 


272-1032 


1.59 


100 


50 


272-1044 


.89 



1 /4-Watt, 5% Resistors 

39« Pkg. of 5 



Ohms 


Cat. No. 


10 


271-1301 


100 


271-1311 


150 


271-1312 


220 


271-1313 


270 


271-1314 


330 


271-1315 


470 


271-1317 


1k 


271-1321 


1.8k 


271-1324 


2.2k 


271-1325 


3.3k 


271-1328 


4.7k 


271-1330 


6.8k 


271-1333 



Ohms 


Cat. No. 


10k 
15k 
22k 
27k 
33k 


271-1335 
271-1337 
271-1339 
271-1340 
271-1341 


47k 

68k 

100k 

220k 

470k 


271-1342 
271-1345 
271-1347 
271-1350 
271-1354 


1 meg 
10 meg 


271-1356 
271-1365 



Miniature PC-Mount Pots 

Ve-Watt, Horizontal-Mount Type 



Ohms 


Cat. No. 


Each 


1k 


271-333 


.49 


10k 


271-335 


.49 


25k 


271-336 


.49 


100k 


271-338 


.49 


500k 


271-338 


..'.B 



V«-Watt, Vertical-Mount Type 



Ohms 


Cat. No. 


Each 


500 

1k 
5k 
tok 


271-226 
271-227 
271-217 
271-218 


.59 
.59 
,59 
.59 


50k 
100k 
600k 
1 meg 


271-219 
271-220 
271-221 
271-229 


,59 
.59 
.59 
.59 



Subminl Toggle 
Switches 

10Aat125VAC. Each includes 4 col- 
ored handle covers. V*" mounting 
holes. 



h 



Type 


Cat. No. 


Each 


SPST 


275-324 


1.89 


SPDT 


275-326 


1.99 


SPDT Center-Off 


275-325 


2.19 


DPDT 


275-1546 


2.39 


DPDT Center-Off 


275-1545 


2.59 



RF/IF Components 

MC133Q Video Detector IC. 8-pin DIP with data. 

276-1757 2.29 

MCI 350 Universal IF Amp IC With AGC. 8-pin 

DIP with data. 276-1758 1.99 

MC1358/CA3065 FM Detector. 14-pin DIP with 

data. 276-1759 1 .79 

SFE4.5MB. 4.5 MHz Ceramic TV-Sound Filter. 
272-1304 69<F 

CDA4.5MD3 4.5 MHz Ceramic Discriminator. 
274-1305 79* 



18-Range Multitester 
1995 

Big 3" Meter 
With Color-Coded 
And Mirrored Scale 

Measures to 1000 
volts, AC and DC. to 
250 milliamps DC cur- 
rent. to 2 megohms 
resistance. -20 to 
+ 62 decibels. 5 '/ex 
3'/s x 1 7/ 1 8 ". With test 
leads and manual. Re- 
quires "AA" battery. 
22-201 19.95 
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OVER 8800 LOCATIONS WORLDWIDE 



Radio /hack 

Prices apply at participating Radio Shack stores and dealers. 
CIRCLE 86 ON FREE INFORMATION CARD 



A DIVISION OF TANDY CORPORATION 




MICROPROCESSOR COMPONENTS 1^1 Digitaiker 



WMMH 
ShMOik 
5tr74B2h 

S',74r>4h. 
S'i. r iC ', 

Sn74Dri* 

snmqm 

5JH741BJI 

SN7412N 
StfMlW 

SN7414N 
■SHM1M 
SN7417M 
S1742W 
5N7421N 
5H7422H 
Sftir4?3N 
SNWKih 

SN747UI 

SN74-77N 
S*742oM 

SN'MJON 
SNn37N 
SnMHn 

Sw-UisN 
SKMMM 
SN744Gni 

SN7444N 
5N7445I1 
SN744GHI 
SN7447N 
5H744SK 
5N744QII 
SfcMfrl* 
:!'."-■". 
WHW* 

Shi7459q 

Shi74GO.'i 
5H747Qhj 

HISM 
MoJOl 
741 507 
MiSOJ 
t*LSQ* 
74L5Q5 
74L5Q1 
74L503 
74L510 
f J LSI i 
74LS1Z 
HLSU 
74LS11 
74i4"15 
r+L5« 

Misai 

74LS27 
74L5M 
74L577 
74L521 
MLSUfl 
7JL5S7 
74LS33 
74LS1T 
74L53I 
74LH0 
74LS42 

mm 

74L54B 
74L&41 
MLSg* 
74L555 
74LS7JI 
74L574 
T41S7S 
74L576 
74t$7J 

74LS65 
r41SM 



74500 

74SQ2 

7*&o: 
74S.J* 

74505 

•*SM 

MS ID 
74511 
74515 
7IS7D 
74527 
74S30 
74537 
74539 
745*0 
7455 1 
r*tei 
74S15 
71574 
74510 

;«sii7 

74S1I3. 
7451 14 



CA3G10H 

CMOMh 
C43C15H 
CU039H 
nn3D4€N 
OiOSgni 



I IS 

■■ 'i: 



SN r-4-fl in l 

SNM93H 1 

Sr.?43iN 1 

5N7.195N 1 

SN749EH 1 

SN749/N t 

5Wrn«'( 1 

$!U.Hig4* 1 

SN74 105*1 1 

SN74147N 1 

5FJ74I09H l 

5N7411DH 1 

3N7417IN 1 

:■,■■■!:::'. i 

5N/4173N 1 

Shl741lDN 1 

5N74175.N 1 

5N7413ZN 1 

SN7413BN 1 

5F.7414EH l 

ShMHZN 1 

SNJ41I3N J 

SN74U4N 3 

ShJHUW 1 

SNniHtfN J 

SNttliiW' 1 

SN-N1 MS) J 

5NT4151H 1 

SN741$n 1 

SnW4l53H 1 

Sl.r4V,4N 1 

SN741SW 1 



J^LS'f? 
r-iLSEH 

74LS95 
74LS36 
74LS1D7 
74L51D9 
74LSM? 
7ILSHJ 
74L5114 
74LS122 
74LS173 
74LSFJ5 
74LSi» 
74L5IJZ 
74(5133 
74LSI2* 
J41S33J 
74r.3l39 
74L5151 
741S1SJ 
74L5154 
74L5155 
741S1M 
MLS 157 
7415-150 
74S.S160 
7415101 

r4tsiH 

74L5153 
74L51W 
74L5I55 
mSiB* 
74L5I69 
7414175 
74L5I/3 
74L5I74 
HLSlTi 
74L51BI 
74L51B0 
74L5igi 



7*Si33 
745134 
745135 
74S136 
7451 31 
745139 
745140 
745151 
74ST53 

743157 

mm 

745160 
745174 
7*5 175 
T*S.lM- 
7*S1*« 
74S1K 
74S1H 
74S?40 
74SJ41 
745W? 



? IS 

e.4i 



CAJMK 

cams;*! 

CAXBN 
C*J3ffiN 



CtHWI 


U 


:■? 


CEHMQ 


11 


7S 


CWKSJ 


14| 


a 


tWHl 


14 


7* 


ctnow 


u 


n 


CWD4J 


It 


H 


CCMG07 


u 


IS 


CD4DJ1 


II 




CCHOM 


II 


33 


CCHW1 


IE 


w 


CfM&IO 


11 


38 


CD404I 


11 


: ; -,i 


CEHBiil 


14 


n 


ccmsm; 


T4 


• i 


C&WI3 


11 


ii 


CHM1 


11 


39 


C04DI3 


14 


39 


CD4&4P 


15 


J» 


CD4I>U 


11 


n 


C£H0*fi 


11 


n 


CD4Q1.5 


It 


:■'. 


OHH1 


11 


70 


UHDie 


14 
11 


n 


CD4C&7 
LlHt-:-3 


11 


75 


CWJIF 


11 


. i 


CJMBIO 


11 


TV 


CIXMft 


11 


y H 


CliSC-O 


It 


39 


twosa 


n 


: H 


COJOJ0 


11 


"; 


OMOM 


ii 




cwoai 


11 


n 


[DIMS 


14 


M 


CEHCJJ 


11 


■■ 


CMQU 


u 


■3J 


■CEHDJJ 


14 


9 


CtHOM 


H 


M 


CCHOM 


14 


Lj 


CD4070 


14 


H 


CD4D^ 


14 


u 


CD407B 


14 


n 


CMD7I 


11 




twan 


14 




CO40U 


:t 


rt 




14 






II 


n 


CDW75 


14 


:: 


CHH i 


11 


n 


CCWflJ 


II 


n 


cwnja 


14 


!' 


CD4071 


14 


4ff 


CDl'Jt 




■ e 


CD44H1 


14 


H 


CD40U 


is 


n 


■T''--X' 


14 


:■- 


^ 1 


imi 


;il^'-; 


CD4DB 


14 


11 



SN741S7N i 

SN74IHN 

Slf74rH2» 
5H74LBH 
-', ■■■->• 1'l 
SX7HHN 
SJt7*lKN 
S,M741(.rN 
Vi7tirQN 
SMtylftN 
5H74173N 
5N74174h 
5JH74175jy 
SH7417BH 
SUKITTJI 
EN 741 TON 
5H741.B0M 
5V741BIN 
SN74117H 
SNNiB*N 
SN741IM 
5SIM10W 
£Nr4l91N 
5DI74117N 
SNHlKlN 
5N?4]?1N 
SN74IMN 
SNMIVBH 
S1MI97N 
SM7419IN 
SN7MMH 
SKT47J1II 
SN74»1H 
£H74^f«N 

SN74IS4IT 

S*i743fi« 

■SHuma 

SN743«7I| 
SNT43W 

SfiMJDjH 
SHP4B3H 

■ : . s ■ -1 : 

:.i.s-> 

r4LS1H 

■■!.:■;: 

MiSJ?1 
7415240 
?4'.SJ41 
74L5HI 

T4t5743i 
ULSJ44 

74LS247 
ML334I 
741.5249 

74LSJ51 
7415S1 
74 L 5257 
,N:S;-,5i 
r4L52«l 
74L5J&B 
74LS?7J 
74L5279 

r+tsm 

74[Si?0 
74L5i93 
MlSSS 
74L515? 
74L5i^3 
WLSMi 
mSiM 
7iLSSJ 
74L5J53 
74LS37J 
74LSJ74 
7-ILS37& 
74L53BS 
74LS393 
7ILS399 
741.56"* 
BlLSiB 
BILS97 



?4S?4J 
7*S?44; 

743S1 

74SJSJ 

miif 

743K* 
" I s ?-:c- 

7451*0 
745ZS7' 
715JM* 

74S3.T3 
F453M 

745M7* 
745471* 
745472" 
74S47J- 
745474* 
745475* 
^5^70'' 

tlSSHf 

MSi72- 
74SS73- 
745940 
745941 



U30B3N 11 

CAjff]6?i 1B 

U3i3tf I 

CA3I4M | 
C43IECI 

UJ4D5W T4 

C«I-M-j 14 



! i ■:■:) lb 

CD-L50& It 

C04MT 14 

CD4M4 3* 

CMB1D 1| 

CD45 1 1 II 

CG451Z II 

CD45I4 34 

:&4-5il 14 

CWiH H 

CM 51 B 11 

CD4 514 1| 

C1M WD II 

ew!.r& it 

CD457B l| 

CD4529 11 

0D4S43 11 

C04MJ 14 

CWM6 11 
IG 

' il 

CD472J 11 

CLH724 1B 

MCI44OT tl 

MCM410 11 

MC14411 H 

■.!■:• ii !.■ 1| 

VCI44I9; 1| 

UC144S ?4 

VCi4t35 II 

wnyi 14 



-MICflOPflOCESSuR tHIPS- 
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40 CP.1 1 3*4^111 RAM I 

40 CF%llB4&r1»llAUj 

40 CPU Tf ,■ Dl ■ ■;[ Ui;f q InlnrDrcHn 

40 GPU 



JB&C1C 
ZSODAH1 
7EODMA 
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.-K-5I3-C 
Z»B10/1 

£BGSHJ.''f 
JB1>&ID.'D 
7SW 

rawtrc 
uw Mm 

JBOA PID> 
>C,f,U D 
!E* lil3 ' 
. r i:^ 5-10 -J 
7J0A410/B 
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wctsmAni 

UK-S?i 
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U£6S5? 



■MOSflAMl.'OIW't-rnr 
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ID CFTj|WOMOKj|7WDr2MHl 
21 COunhcr Timer Citml 
40 Dui AfrnOnami *<s TTtim. 
40 IMffrcl -MtrMf if AUfil 'Cir[y«l 
40 fj«iiin f ^Q lni|rf»w CWliOllW 
40 SlrtllNO'lTACBJf«niCDE-^^- 
40 SsniU'QlLttfciDiRfli 
40 Seniiif-fl.iLKHSVNCli|.. 
40 Sifinji i 

40 CFVrMKJJSON4)17»Cn4WH f 

It Uiinitf rvnirDrtml 

40 Cu]l Myiunrawi Rk I turn. 

4n :■'•■ !.'-:■ . /■■"•■■■■' ..' 

40 Pj'j'BMHalEilKStEltWIlf. 

41 Sbuj. 1 1' B i Ti-CO tia PuCD taniiiM | 
40 IV. i .;.!::■ '.r< nil, 
40 Seiii- l'»|Li:*tSVNC8) 
40 Smu'i.'O 

40 LTKWiOSBON BjSMm 
S Court* TNTttiCiMwf 
44 h-anei^DiHiiriEfltarttei* 

41 rt'L-^ijr-.nlfJ 

44 CPU **i SrgTC'.lM 

19 &t'i]*Conrn CDfllrfUff 

44 ltiu'.VttnF&t fiPMlW/DUn! 

-680Q/6B0D0 SERIES 



S3 3i 

14 in 

10 « 



............ 

■■■:■ 

'■■-.-.Ml 



KSSOcWl 

tMS5501 

IN5JI54 

INSBZCDB 

CFB7I2 

C*S?'4 

CO3'0 

C4?B?74 

C4PS7?S 

CC027B: 

ppom 

INSflT'l] 
*1N33745 
INSSM6 
INSB247 
INS4J40 
INSB25.3H 
DP0351 
DPB2V3 
DP1255 
DPB2i7 
DPB2t9 
QPI?75 
QP&7B 
ErPKftJ 
r*BSM 
QPS»7 

QPtxa 

QPU10 

WS11 



MPU 

a MFL'n.il**c*Klti-idSAM 

m i ;i*a si j!i; ham 

44 Ferohri Jl Inltr *ifjpT | UC€,B?D I 

Z4 FtHwhr I'msnibl Cwd^Iit 

34 inZ4i|<b1 DOM i MC&M30 6 1 

14 *i>wrirww Cfl-im AajpiBf 

74 Sf'iir.'ei'S'j J St'.)' Dan AdupiK 

74 60Copie:o'^"Q^U 

t( 2-40MIH UmuLHor 

11 Quid J-uw Itoi Irini iM:i 7 ?Bi 

(4 UPU1lEUI>|4UH;h . 

40 Cn*i'ji hif-pe;9 \i- Adjpttr 

40 Uulli PtewM Cowri CenfTDiHr 

U llhiitotf PTUtJ Comm Inr 

14 &4KEFPDU|450JT]1 

4D iPinpntrtf Iffltl M«lfl 

I0B0A SEHIES 



Gfti 



4rj -,■ 



Otitic 



*rswq 



ihi5i;r- ■ 

FBi/g: 

FD1TS2 

TD173D 

FD1TTf7 



D503?5CI* 

D5r07LCK 

ilt5l77IH-1 

P4V5265IN 

UU^S1«TN 

UU4174II 



1?BH>'!ftA.V It Br I'D 

tfl Oclil4FbpHfliTn-SrjiH|J4C374| 

14 8-B1ln?s1,'Di»l=i.H74S41JI 

24 PTi*fil|rlhatrru|jtCw!r« 

II Bi rArptl*ft|IBJuiOrrrtr 

II CJanCLtiwWEhrrfr 

■f LWlDJinl 

n Srllr-nCyil ■ , TJjT.DrH('|f45(J5: 

ill Sfilr-n Cell,-; 'it | T4543J-I 

24 1/0 Eipttdai icr «B Smn 

i3 'r, r-(Ktvtm3tMO&(t*&12] 

J4 »Rrjl(<jr JW <(3|r.:«¥M7*C9?3j 

21 DiiniJt CCPlrtVtr 4 74t9 1 1) 

il rv:Eij,-Ct^t;fr|74C3IJ.i 

4U Aim temm E!»fntn4 

» P'iJ CnffTi ■7D(U3AR[| 

74 Pr&J nlcr.jl lin-c- 

44 Ptm Fprnhsfi-fi.'fliFPt 

44 Ptug EHLUCJVilKt 

31 PtM JnHrrynl Cflfilr^ 

44 Ptng CUT EBisrefw 

44 Proo Hwt«ird-'DisiHr|i inmate 

n B BlUi SLllB Bl OrrtGlBIUllfini 

HJ ! Eil ?j-|>r[rrfl-.:l Irft! ;tr 

IC SEirBi-r>ne[«Cji Pfff.n 

S i til ti OrKC-arjl PftciWtf 

H [Kir LJ-'iff d r(r,;hrn: D: rt 1 

X] Od^ liKh*d P>rrBhEf.lf OlFrtl 

— DISK CDHTHOLLERS 

tD Sirq'E Ctefirtir 

40 S-nqif.-[>jn CVii/, ili- 1 

40 S'ljifl DMirir 1 m Pied 

m ■ :■■■ 

40 OujI OiMily/Siif SeUcI Trm 

— SPECIAL FUNCTION - 



1 DuJl«5SC:?t!iC*Titiiyj£- 
44 Fteopy &jlc Ccr-ird'Er 



J4 . . 

II Micr« CpnfuJlblrTuivDKll 

41 Mi(.r«atiirallHw7>M-a>tjirtlAM 

WU 0-tcI LEO Priut 
40 M-er»r*K.ww.'64'ee.1FU,M 

& Dl«l LED D/n* */N Bull Ir1 
« 3Iwg VAC1IW r>>r |JOpn[*jo I 
B Prog Qv:i'4."BiF'l>YirJcr|li3aH L 'p 



**P1(1t 



--[jY-NAMrc RAMS- 



Pi.it 



4027 

4IIFAV? 
411BK-3 
411|H'4 
4154S ISO 

I184M :;: 

UM5261 
HH55&S 

UW^70 
MM 5290 
i^m !-:■■:■ .:■ 

MM5293 1 

umzae 4 

MM5JgB-3 



11 1Q74*1 I300fi.11 

11 4WW t£»n»h 

11 3G3S4C1 IMP*, 

11 16.34411 NWnsj 

14 16.34*11 ?&CHiii 

II i5ii&i 15flra'i 

II t5M.I ?Mmi 

11 ID4X1 Mfln-iS 

32 HHfttl »ki»> 

U 4&?t»l fMr.ii Mj 

ZZ 4036i 1 ZODftS 21 

II Jt 314^1 iMftsj 

II ItUatKl |?D0n;i 

11 16 244i 1 |?50nii 

11 ImZil IJOOuli 



n 

3L4S 

IB- JVU9B 

1 65 8vi? 95 

1 49 Bnog5 

7.95-BVS8 95 

7 49-0'S4.9S 

49 ■ l'1 95 

...49-471.93 

tl 415 

3 95 

1 69 H 14.95 

I (9 IfUSS 

1 i r ; n 1j'?5 



11 51 

71L07 

2111 

2112 

SI 14 

21141 

3114 2 

J114I-2 

J147 

214B 

IM54Q44 

T«S40ii 

6101 



7M.4 
I024s1 
10.^yi 



a 

UM5257 11 

HUBIIBPO M 

KU01164 24 

«iU6liglf-4 24 

74BB Ii 

74C92I 1| 

■ , 4-C9? f i II 

r4C934 H 

745119 II 

7452W II 

745206 II 

7432H9 II 

■25 10 II 

e?5IS II 



|45Gr4lBlQ1 

|350ftSj 

|4Mrr)l L P 

|4Mr>slBlll 

I *5EK 1 MQ5 
1024irt |450fdl 1 95 

lOIUi |450r«)LP 2.75 
■074*4 iZOOtiai r - ,: . 

1524.4 UMftiiLF ?49 
Jimiii 1 ran-.. 
■D74K4 |701S 
4»Li.1 |4L0r;i 
C074-4 liHn-si 
2i*.4 MtDBtiDUDS 
409ckl I450M 4D44 
BTHSjlJ l1Mn$5CM05 
?W5.* ITWniC-MOS 
2D4E4 IZMnsi L P CUDS 
!Ea4 150ml 
25fo4 !2M^jCuCS 
IC74.- iiMnl-CWCSiBiti' 
1024U <2fflnjpC«BS(B51(k 
1^4 JSfiU 93405i 

256* I EOnih934ll 

■(■--■. 2L;i: 3 1 ■: : 

riH4i5 isoBUdcrsmiii 

IE-TC4 JumiOC 27452flb 



BH5 95 
H.M5 95 
IM79S 



17&3A 

2T04 

-^•:. ', 

TM-SJ516 

TH52i32 

TMFJ2564 

fMSJJ'ie 

2?16 

7718 1 

2P32 

2 75BO 

MU27B4 

MMJ764 3 

UtM«47M 

74S.1BB 

745.J07 

745206 

74SM? 

7454 71 

F4S4 72 

74S473 

745474 

7+54 7^ 

745476 

743479 

745S.73 

74557? 

74S*,71 

42S2J 

125115. 

■25173. 

425 126 

615129 

425130 

125114 

rjujfsi ■•, 

1M':^v-'. 

DU173WH 

:■.■ ■■■■ -. 

_., .,..,, .._ 

CM S tS (511. 



-El'fiflHS- 



ungH +5V 



» 2stoa 

24 1024KB (450^11 
Z4 1024KB 1 5504111 5MrjQ34fl 
74 20tB*B |4WJii|?716 
74 4006x0 HBCWKHOSiSa 

21 1132KB C450ni' . 

24 Z04Bxl [450M JiDlli;- 

74 204fej [45&T1 

24 204bl ijyjni 

24 4W»flfl f45CUii 

24 1074M I45QU 

71 J1"?aJ (410n^ 

26 1 ISM 1300m . 

24 4132x8 14501111 

KM PPflUQ C (6J30 l| 
JTOUTS HS341U 
fBOWl 5 153311 
PPQM G C (EJDfl-M 
FFU3M1 5 10309-U 
rriOM" S |6349-1| 
PPQM.0C .E34BI 
PPGM i 5 ™&7S2Wn 
PPQUO C (63401 
;K44i ««U1 5 (TJP9SH] 

II 5I2k~4 PPOJJG C 63D5I 

II ■■:•■■ PTtOUT 5 IG30C) 

II 1024*4 fflBHOC. 163521 

14 TEF24Y4 rti.ij.1 - s IBJ5-];, 
PP'JUO C 47751 Bi 

MflUI C llJCl*.! 



II T5&4 

II 1-V-B 

II 75£i4 

29 ?5Ek1 

39 513x1 

20 5124 

24 512(1 

24 51 W 



74 5'3kS 

16 37j( 

■I Bftt4 

II 244x4 

11 5'Jti 



DC 10 



5 773151 

PROW 1 i L77SI9I 

fnOJJ? C I2757DJ 

PftOMt 5 [273711 

FP3U.? c ,^751?. 

PUG-HI'S. IT6PJ438 1 

34 ID^AU PtWUG-C i*fS.lMi 

74 i024«| PPJDU1 S (B2Sil1k 
It JC4S.1 FMUC.; 

II 704|i4 FltOUl 5 IBJS^I 

24 2CM&4 PROWG-C IS251901 

24 ?D4A>a PftCUT 5 1875^1 

— DATA ACQUISITION 

MDfJriE GC. f DC CDnw; 4! 



9 95 
19 95 
19 95 



BV 



MC-40BL 7 

MCI 40(1) 

*XOtQ4 

DA ft! toe 

MJCOS09 

UCB4I7 

0ACIO0O 

DACIOQB 

DAC10FO 

OACI022 

DJ*C12?2 

.■■r-i>jic, 

APT2V1CJ 

AFI72-1DJ 

LU334Z 

LU3357 

LU399H 
at ■'.• in:', 



1« 



2 49 
2.lfl 

3 49 



1| t-ftlOvAC(rf.*rkriCAtO000LCNi 

19 l&rlAi'DC3rrdir|tf11L5tlj 
II 1 i"l D7* rjtfufirliHCJ 715i Lm 1 1 <ii 
71 O-tHlA/OCcArtTitfiOGh Mum 1 4 49 
40 |-hlAj-0CSn*piBj(i6-Cii W^ni l OBS 
14 IB-brtDifiUCcwp M.cr O^V |0 05^H3 3^ 

20 ID-brD7ALH(tr U-ttti C*-,a |fl Tflftl 7 35 



11 i9tnD7ACawi|0 05^Lir 1 | 
11 IDblD^Atcr. lOTOMLii 
11 !7bilD/*.D:ri> jD fflMLifl I 
10 UnrapWIAmi F>Er2SVi 
21 TsiiEh Tow Lw. B*nd F.i|ir 
24 Tfiut" TflB* HhJI Bind Filler 

CWSUVfl Curfptf 5wjrpB 

l*mc<rj,1urt 1 rjr sc«nr 

TuTttt cemo p*k mr r 5pt>*vc*r 

40 l(Kiju4Uirl 1111*021 



1.49 

-;Si 

5.09 

II H 
19 95 



QUALITY COMPONENTS AT 
AFFORDABLE PRICES! 



LOW PROFILE 
{TIN) SOCKETS 



SOLDERT AIL (GOLD) 
STANDARD 



I BfB S 

14 pin S 



UpaSC 






InmT 



WW 



SOLDEFITAIL 
STANDARD (TIN) 



DT1050 — Applications: Teaching a Ida. 
appliances, clocks. aulorriQlive, tel&communica- 
tionip language Iranalaliuns. ate. 

TT4 QTlDJO n t slan^HU DIGITALKER Hll entbdod With 137 aupnilt 

arrd ubaFiiI words, 2 lonn r and 5 dilicran! aHence duraHcn; Tlw 
»-Ofdl V<3< l^r.cE hjTe (jcfli ■si.lgrod d :?.,■: rn In addffliHg, rr nk-ng H 
F^smblo 16 nuipul cihgln -wtmli ar wend* coimulL* rsal r*fl Inle phrii#B 
or tsttfi ufiKKiceii. The "voice' output cil tha DT1G50 11 a highly frv 
lalllg'blCTiala voice Ffnif and CnlirEn'a voices cjn Im a>nthc=ir. 
r:J Trip vacnbgliry ii. th-j-;cr- -u |i„ii it ■!■ jpa icjb u lu many pro- 
duclt ntd martoH. 

HPi-n DT10r» Comlila cr n -Speech P^li»Dr Chip, MM54104 (40-p.n:. 
and Lwa (3j E&fl*«h HOMt HM52t04S5R1 irld WH571045SFl?i24|}lfl) 
along wlm 1 Mielar Word Ht1 i-nci « ricwnmtncltd KhHnaKc 
drtgrj m tm lh> »ppl IcaHan ahr»b 

DT10S0 Digitaiker™ S34.95ea. 



DT1057 — Expands tha OT105O yocabulary 
from 137 to over £60 words. Incl. 2 ROMs and specs, 
DT1057 S24.95 ea. 



OlMli^OIL 



T045JT1 21 

JW5[V/Rd' 21 

71Q6CPL 40 
FE92O30 

71DM!V/Kd* 40 

710TCPL 40 

tHHtViWH' 40 

711SCPL « 
770IIU5 

72KtPfl 24 

72HEV/KI1- 21 

77MC7PE It 

JlOfCWfU* 11 

7207AIFTJ 14 

7KFfA£tf7K,r 14 

77*5iPC, 24 

JZSStWKir 24 

72I6AUI 21 

72I4CUI 21 

T216BIPI 21 

7217UI 21 

P217AiFi 26 

7724IPL 40 

7724ihUL 49 

T2KAIWI01* 44 



CU05 Pi«i»ijn lamp 
SraWlKl Crip. JfTt 

3 j Q.:-A.'3|LCC-Dnni 

3 " .! Dujil LCD- Dtlptjy Inr 710S £7111 
PC. &■[(!■! gjj c. p,i;j| 
jv, :...-■ ... ;, n 10 ;■, , f 
•C. C \ j ! - :i'.| f ■ : i. 
3ft bgaSA/OLCQbn. HID 
IWBJirtr-VfilTlnditOgr 
CMOS LID Sl»pw4lCh.'J«pM 
Sl9D«44l«iChp iTL 
Ten* CcnrilPf 
TcrtGcrMfilB/Chp JTL 
□j^iiLUdt CunbrDIm 
t'tn C»U"|BT Chip. JT.TL 

4 Tunc CHOSfcDfnTJtthCrrr 
4Func SlEpwilrh CJnip XTL 
ICHgittJiHY CwTierC A 
OiDignrrEd c^.-:r- : > 

8B"]i1FrK] CEifTlirC.C 

4 Itirjil il( & rjp7Br*m &»nltr C A 
J r:-.' . f C- 'jg.' Dcwn fc.nlin C G 
i£D 4 » Digtt Up Cflunler DR| 

fi&'l- 1 !■'■'■ Ccjnlir 

5 f !■.-:: :" C-.jr-.Sf' '.-■-, KTL 



1995 
995 

19 95 

34 93 
II 95 
79.95 
16 » 

2 75 
1295 
14 95 

495 



13 95 
1495 

39 95 
24 95 

19 95 

10 95 

11 95 
10 95 
29 95 
74 95 



130000 1 BBS INTERSIL Date Bo 



££„ 74HC High Speed CMOS 



74HCQ2 

74HC03 

74HCQ4 

74HCU04 

74HCOB 

74HC10 

74HC11 

74HC14 

74HC20 

74HC27 

74HC32 

74NC42 

r4HG5l 

T4HC50 

J4HC71 

74HC74 

74HCT5 

T4HCTB 

;■!■■';.?: 

.'-I'l^e 

74NC107 
74i'C'03 

74MCH3 
74HC132 
74HC137 
74HC13B 















MHCl-ir 


11 


1 19 


74HC253 


\t- 




74HC151 


1t 


119 


?4HC757 


16 


119 


74HCI53 


11 


99 


74.IC259 


:■- 


1 44 


74HD154 


?t 


769 


741IC2M 






;*Hdbf 


Tl 


1 19 


r+HCsra 


24 


3 75 


74HC15B 


14 


1 59 


74rFC7B0 


14 


4*)5 


74HC1EO 


It 


1 79 


Ii":.-: 1 ) 


a 


,i n 


J-4HC16I 


11 


1 79 


74MC374 


7.1 


1 '1- 


74HC1B2 


II 


2 39 


74HC390 






74HC1B3 


II 


239 


74HC393 


14 


149 


74HCIB4 


14 


1.79 


74KC53JI 


a 


;1 H% 


74HD1B5 


11 


7 33 


74FK534 






74MC17J 


|| 


159 


74NC595 




3 7!* 


74HCIJ4 


IB 


1 33 


74ricesa 




p ■•: 


74HCI75 


|| 


139 


74UC4B2 


14 


74 


74HC1S2 


11 


139 


74HC4017 


It 


7 IH 


■4-iC^i 


11 


1 3B 


74lrC4020 


•t 


2 19 


74HC1S4 


11 


150 


74HC4024 


14 


1 SB 


J4HCI55 


|| 


1 4TJ 


74HC4O10 


11 


■ ii; 


74HC737 


11 


7 95 


74KC40M 


1'. 


219 


74HG240 


71 


2 75 


74HC4075 


11 




74HC241 


H 


3 7J 


74I1C4070 


14 


64 


74HC242 


14 


2 73 


74HC4511 


II 


! ,"- 


T4FIC743 


14 


273 


74HC4514 






J4HC744 


H 


3 75 


74MC45JB 
74HC45J3 


II 
11 


7K 
4.5S 



7-IMCLID4 IL ■.-.:> j-'t'-U M e\titn in ijlu-p-i 



^Programmable Array Logic (PALS) 



PAL lCni-B 24 fcrji I d I--BJJI AWT vh :, -.■• ,i • ■., t • " - ■, ; .ipu 1 ' & 3-: 

Ml 1 2KB 29 Me-. 12 ■npul AND-fM CJtr Ai'JJr | High DulCirJI 5 K 

PJUL14H4 20 -CuW 14 input AUOC'ie-'FAru., I Hi Q h Dlilp-JlJ 5 95 

MLlOLO 24 BctJl IB Irpjl AND 0R-1nvirD Gill Alriinr llSw Ouaui:| J 05 

HLlTifl 70 Hti if ll-flul AND-CrU Ir-^plOjr* Arr 4 y |tOT»C«1ritHr 5 34 

ML 1414 29 {hud 14 .npul AND CI |i".ei1 Hi-r fVTiJ 1 1 da Oulpull 5 96 

»L1E41 79 C¥UnB-lrpulArlD-0R'lnw(bliA-TirltewOutlnjl| 3 35 

ML16HI 70 Ccrji lOlrpgiP-flnKrAhiDORGiiEA'f^j. tVt 

PAL -tas 20 I'" 16 h-sul nrgiMd and OH fiilw Aji-j? 3.35 

PALI6D4 29 B-jld 16--hpu[flEgrMEI AND rjfl Qtotgm _fi J» 



J3Q012 19S2 NATIONAL PAL Data Book<--76p.l ■ .S&.95; 



KM-ufj 



II ,„ 
ll-Hn 
H r .ir 
74 pin 

I-Brin 



WIRE WRAP SOCKETS 
(GOLD) LEVEL 1*3 

1-9 10-1* ID 



24 p«WW 
31. r " *7* 



LTI 



StD r QO r/inlmum Order — U.S. Funds Only 
Csiliiornirj Rfj-iidonis Add 6'/?% Sales Tax 
Shipping — Add 5% plus Si.SO Insurance 
SffFio" S.A*S,E. for Manlhiy Salos flyer f 



Spec Sheets — 30c aach 
Send $1.00 Pasiaao for ynur 
FREE 7933 JAA*ECO CATALOG 
Prices Subject to Change 




VISA 1 



1355 SHOREWAY ROAD, BELMONT. C A 94002 
9J63 PHONE ORDERS WELCOME — (415J 592S097 Terejt: 176Q43 



■':■'■ 14 

MC29 14 

74C30 14 

74C32 14 

74C4? II 

74C4S II 

74C'rl 14 

74Ct4 14 

74C85 II 

74«6 14 

74C19 11 

74C90 11 

74C93 14 



T107IGP | 
fW72CJ" I 
T1074CH 14 
riOSlE-P I 
TL007Cf> I 
FlTJSlCf 14 
L1I305CN I 
LU307H 
IU304H 
LU3D5H 
LUSOrCN ■ 
LUJOOCN | 
LU3D3K 
LU31DCN I 
iWH'Cw I 
LU312H 
LU3t7t 
LU317H 
UU311U | 
LWJ13N 14 
LU370K'S 
LM3Z0K-17 
LU320it'l5 
LU330T5 
LU320T- 17 
LU370T-15 
LHStat! 
LW3Z4P4 14 
LU337T 
LU33IIC 
LW33SFJ M 

LUJ4DK 5 

LU340H'l7 
IM34C.-15 









wan 


II 


i CS 








74C240 


r-3 


1 95 


7*95 


u 


1 33 


'40244 


a 


195 


741107 


14 


43 


74C373 


a 


2 43 


74C15I 


II 


249 


J4C3/4 


a 


?43 


74C15* 


24 


3 49 


74C901 


14 


SB 


74C157 


ii 


2 25 


74C903 


14 


5» 


74C10B 


!'. 


1 19 




14 


53 


7CC10I 


It 


1 19 


74C»gi 


n 


4 95 


74C1G2 


li 


1 13 


74C912 


7B 


105 


74D1E3 


11 






11 




74C1B4 


M 


143 


74C917 


7E 


095 


74C171 


11 


73 


74C92Z 


1FI 


-: i: 


74CT74 


11 








495 


74CUS 


11 


1 [J 


74C925 


11 




J4C132 


|l 


1 43 


74C97B 


II 


595 


74C193 


T* 


1 E3 








74CLK 


n, 


1 3» 


KK717 


16 


33 



LI/J4BT 5 

LU3401 12 
LU34QM5 
LU3461* 1 

.vim 

1F35SF4 

OllbU 
LU3FOH 1 
114313*) 1 
IU3F7K 1 



(U361hi 


14 


171 


LW3B2') 


14 


i n 


IU384F. 


14 


1 70 


LU3B£f.J 


1 


n 


rwo4Ch 


16 


1 6 








■i-:.ica 


14 


i t*j 


NE573A 


14 


1H 


•dbV. 


1 


; p 


HE53EH 




Itj 


N£540»l 




i ■■'■ 


NE544N 


11 


1 13 


'i!.V..vA 


14 


i ■;: 


NIS51V 


1 


X5 


l.iv;-.'. 


11 


H 


LU505H 


14 


■ || 


LU5WCN 


1 


1 41 


LU557V 


1 


H 


FIESTON 


11 


3 34 



LV703N 14 49 

I'.l.'iD'J 14 .54 
LUIUN 14 .79 
LM773N 14 55 
LU733N 14 1,00 
LM73SN 14 1.95. 
LU74ICN I J5 
LM747N 14 09 
LM74BH I 54 

LU1310* 14 1 40 
LM1458C*. I 59 
LM14BBIU 14 £4 
LU14B4F4 14 00 
LMU36W 14 1 45 
LMIEOC'I II I 49 
LM1EBSP) 16 1 9* 
LUIOOON 14 2 35 
LM2H2T 1 43 

LM3IB3N II I 54 
LM39HN 14 50 
LM3M5CN | I 19 
LMJ-3MN 
LU33I4N 
LLLJ9I5N 
LV33icN 
RC4136H I 
F1C4161NFJ 
NE5537 
NE55M 
ICL6033B ' 
LU1306OH 
s .'i ;-■<"; 1 



1.41 
I 10 

3 i<l 

i.a 



130003 1982 Nit, Linear Data Book m 
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s. * 

COMPUTER-PERIPHERAL SWITCHERS 

Can»:! anf nunsar Gl juMpa-trili Su tiejai/ti pwt - eta a ilefS printar 1a lue- 
parl iru* P«r«3irptri»ri — uti Em w mwi jnrmm li iu?pwt ■ jJnglt 
Trifcir-aarBBIfliT - iseixi i nadln Iran inj ft imi< oncrtc^pirlars. — JauMar 
diminitr«Lni «r ii«?f m*j ao,-arantnt. tp« 54«u-=r4ritteJ it* otupntd la 
MdiunUE 1ht tinnKttta'f e'JBgina. t ifntfugg^ cf iJbm *h«hwM»d prmien. 
lEjnunin . v meeaaw la wsl compear! By i/img i Se*«!«'S*ilsn. yw atrWf 
mrj*l cflc^-t ijrjluni operiW. tHItf uhtiauaft (ri pehthEMIi £ cOrncL"** pc:i 
«nf irtiie f«^yni iURdittte & rtduu Hfyi:* uii a ft hrniifd m-miy c*i n 
SimclD-SiiMchn Mo pcwir reqmrBd S-zi rntchtil iDtx™*3H 2* m 

RS232 SERIAL SELECTO-S WITCH 

• Switch all lines oi asynchronous dala • Easy expansion ol 
semi ports ■ Connectors are legale DB25 lype 

fa n wo, rjEscmrTicH mice 

Q ft S 232- AB 2-Wl y Switch M 39.95 

GRS232A8C 3-Wiy5wHch 5179.95 

DB2S PARALLEL SELECTO-SWITCH 

• TRS- BO. Apple, and IBM compatible* Switches 24 lines i line 
l Is ground! • Connectors are female OB25 type 

PUT WO. DISCPITTIDH HIKE 

QP24-AB 2-Wiy Swlteh I139.9S 

GP24-ABC 3-Way Switch 4179.95 

CENTRONICS-STYLE SELECTO-SWITCH 

• Switches all 3G lines • Connectws are female Centronics 

rftffr wo. DESceimON miet 

GGENT AB 2-Way Switch 1199.95 

GCENT-ABC 3-Way Switch MZ9.9S 

Micro- Logic Corp. >', jfijf 
MICRO-CHARTS V:' 

■ FuHf tMcoM Dili * iwMnt reefs " ? J^3ri. latiNy t^nprminswi « Cb>toki 
il'.- j.1' In dgfiEi* -:rci!'i urd pinr* * PtFlea Icr pi 6j rammer* t rnanr.cn 

• Dear £ txwui ua'n tor lull inmuliDn lit. dHaasamtilf ASCII. bj« c«rrfr- 
wj-i. iMk1 al flap cwpfi >i |u"id. Mrntuoi structure. sjmimI. cyeH nun 
[H131.T- hg nalEI. £ myth rroc 

MBT NO. RfiFIB EHCE JW« 

MLZSO ZflOCPU J5.95 

ML-aoaoA aoeowsoesA «.9S 

ML-6502 5502 (65XX) £5.95 

ML-8048 3043, Relatives, Atoortthms «.9S 

ML-7'00 5*00/7400 TTL 55.95 

BOOKS 

30031 HalbfriUlCMOSDllaBtMrtliaBI) --- - H.9& 

(1*0 BOGCCl 7*C CO-LQH. anrf AJD Con*er1<][« 

MM 1 Haiiona I Lin*Ar Dili B«rt (1 SKI H 1.05 

M.37H paG*s| LM. LF, ADC. DAG, UH 5c no* 

30033 HiliontlHirtwryOHi BoefcliWHI , ..ildS 

i-M macnt ft*rVi. ROMs. PflOLii. tPROH* Sarin 

WO) Indtri-IOsm Seek (i Mil ,H,SS 

ri3E* ?;a<;esi Ccun^lete line. 

»010 N-HinnalAud[o'Rjd:DHandhaok(1I.JlOJ S5.S5 

i^-IO paypa'! Pfo A^iiS. AM, FM cV FM Swrso. PD*fl< Amps 

aiX-11 PJj.l.-ih-illtirtfirAppilc.sl.QnHandlaaalllSeO:. .. . .ilS.Si 
n T36 D*g05 F ApflliCflUpn HCiSoS, LiriflAf Bins!*, ft[C 

90013 H»limu3 PAL D>Ij Htwi (tBK) 45 OL 

1.7C eagt3si AdSli^siion Htalei. Lii*jj B^ lei's. #tc 

»0t 3 JlltJB[>pueotiVll9«| .. J7.M 

(OMS pag07|i WiTrc-^rncrs-zors and Support Clipi 

J10SM 1 i-ni?iMtni8r¥Comi»nfri1tHif.dbeflfc|i)>4i3j .. .X14.BE> 

1799 D»5E-3.i ConEiint a>l Apni-cnhon Holea, Artie ic 
Ht?pnn15, Dilti Sh5B(5. pnd Dlh»f dfl'.irjr. inlonnMelPn 
on Intel's FEAMS. CPROE,1-. E : PHOMr. 4 FlutJn.c MfMTiQriH, 

2 IC-S** ln:t?lfJ.c,nprc:Ti=Dr.|.Pcnphe:a;Hnndha5k(l6l3:. .3.14.91 
(1027 p3 ;:eii CUfilnm- Data S'-clin: On aN Qt 
InfeTH MicropnK;rj!nof3 and PEnEiharalB.. 



ATARI PADDLES 
JSP(2J $2.95 pair 



COMPATIBLE WITH 
7BS-B0 




* mu TVaeits 

■ 290KUVI« 

ping It-tided 

■ Sinnlp.' 
doiibio dcninv 

- QiLis'iiaos DC 
■.•.-w.ti-.Hi' !-':■■■ 

■ Low SW poi* t>r 
cvncimpEiDn 

- p. .'..-i raq 
+ iIVDC O 3A 
> 5VDC a .811* 

• G mHC- I'i-ei" to Ireck 
i 0»W yflis' wrarran.y 

- S4ir: SH-W }* i VK i 

■ Weigur £ los S dj 

FD55A ..S249.95 



S HUG ART SA455 

OOUE-LESeDECi- 

• *S ipi 

' »0Ktiyt« 
UciiEi n 5 ur-:: 

- SinD-f 
Jouti n danaiiy 

* Bruahlau DC 
diKcl-dxiva iriolcv 

■ Power raq | 
* 12VDC O r"5A 
I 5WOC « ?■* 

■ S tihh:, (rack 10 track 

■ Com i?a I itJl-n k, nri 
6A-rttJM» 

< Ornj ywair- wmrranty 

'EH*. S.'p*S"W x l.UJ"K * 9'D 

■ Weight: 33 i::r 

SA4S5 S259.95 



Keyboard Mask for Your 
ZXB1MOO0* Computer 




atMnETao'.nevAiF; 



Tnv JE6S1 *'■: ,Uiiti U-aik c-w'dc: n-Mrn >rd Ititr 
JAIi 10K ;p _, pi 'DT^ui-ri Iho indmiduil Ti»i pt 
pij^'i *:srp>i ot l h r "rrboird The tji> hi-, j '-ii-i 
<■ioulir.il irpn-t- tinch-tcipiB ilic*.ng inn-une'lp 
hdl aii cor'CElIp posihci l-Wir 1inc*is onlo I he 
■ BibrMrrJ 

JCS-ll KETBOAHD MASK 



59.95 each 

'ZXiinoQu |i 1 



m ZXS1/1000* Keyboard 

33i Convereton KH 



JKlI-hPL H'iTI 



•■ Lin- ;•!■«> r.n :■>.■■■■ 
I"0 PKeiE. iiZL 
• i-.'WllSr-Ctg^l-H 




:r,: :! : n - : r. of !: .r.-t -.ir- 1 Tn'-ir >. 



80- Key Keyboard 




CA150C $69.95 



95-Key Keyboard 




CA154A $79.95 




CONTROL DATA KEYBOARDS 

* 7-blL ParaJIfll ASCII 

* SPST Switching 

* FTZShiolded Basft 

* N-Key nolfovcr 

* 129 Character ASCII 

* Non-Slip, Nonj-Glai.0 KaycAp9 
+ CDC752 Terminal Keyboards 

* Attractive Case 

Thtiia Corirol Dili K&yboards coniist dI i but, cover. 
lha keyboard assflmbly. wti in Intetfjee cable. Color 
f c-3 &s | : Harvcil gold and black. Color (keycaps,): Black. 
bfiK, mi rod. Electrical requirtrnenls: +SV @ tOtrmA. 

-IZVigiuOmA.SIzBiIIVi'W S4 g"D x 3%-H. Waight: fi 
lbs. All u nfts, brand new In ordinal boxes, spttilicalioni 
Included. 



Keytronics 90-Key Soft-Programmable Keyboard 

WITH SECtJRJTY Kf h.OCH SWITCH 




• RF1 flhlflldMl 
« CuiTOtr ■:•:■.-. 

• Numeric k.tj'bc-j rfl 

• s-bH Parallel 

• SolM itiie swiichat 

• 10 uatppragrernmablt k*v« 
■ PcnMive TTL Logic 
' Slie; 1T"L k *WW k 2Ui"H 



Made EH Visual Technology IMf keyboard iC(lLi-t«; f. g*curl|y Jteyujck; MKlutJai 1WO keyt> la guerd kDtatllll 
L-najlhSriL-rd uao, jr. 1! Hey r-Lncric Hcypad; cuiEor conlra:?: and 10 gsfr-prisgrtirnmatile hoy l. EUCtrlcal re- 
Qulrementa. +5VDC. Color icesuj: Wrtne. CJoror ftrtjfiaipi): Biich Compile with cm, 
iO-iflcfi Inlertace caEHe. and achenulhca. wcig ! " ' - 7 ;l -4 



PartNaKB270 



$79.95 each 




ATARI DRIVER 
«&-" JSD(1) $2.95 ea. 



Z3 , "Li5^i' , WJ(1-3i*"H 



ri. T 3-Wai'.y-H 



MICRO SWITCH US KEY KEYBOARD 

WBfd FlUtltinej Ktytnirs. 74 Fin Edqe Cut Cct.ni 
it aWERTY AUdilkMUl Kw *"" 

Part No. BSSD1S-1 



HI-TEK li-KEV HUHERIC KEYPAD 

IFST iw.ithinp CnarLtal grrp- hiyEiji Hftrnltd «a iikraii ci 

Part Ho. K 14 




JE664 EPROM PROGRAMMER 

oK TO &4K EPROMS — 24 AND 28 PIN PACKAGES 

— PROGRAMS 271 6's /« 16 SECONDS — 

— PROGRAMS 2Ws !N 64 SECONDS — 



tijf*f|0Ha ■ IrVJluraCH. 



i PiMriai n .' E.:4p*r^ 

*r tr^CMt * KS?J?C Cgmpii»r Ini-trHEe iv ^aing/pr«stir>iMdlnp • Lhidi ddi 
mil M" br Ute«si ■ Chitigis. ir.t la RAM by kffbgiid ■ \,ui% ftiu jrtiti i« 
IfnQM • CMHtm PtHl 'c^ MaJM duliriKJi ■ CBpltc HHl ■ tartr In. 
tvt ItSVflC. BOMJ. ■* SOW etWM EtniUflflFM * Enehttu-i CtJtr-cwtJina{l4. 
l.-akt Inn pliitll eVfleMed ItKhl afteit tea pmt « Sin ■)-)r J | H L K 1*11 x 

JE6B4-A EPftOM PTOgrjrrimtr 59^S.DD 

Mitm CfiW A Teilafl I lBLHJ«j JU 1M Wrtik] 

JraS^Rm2CINTrnFAClbMlOH^w]tM 



kgtn e on? ndip.ii.-, SiW Citj ? rjpr-<m mjy&s ac*p!ed la «li»' 0Hnpulw$ i*« 
JtLE'.Ijn uiinlarrKKJiDJUy EGnaufcr mlh jnHS?17t«1 IhlDfnutai nihattPB- 
sn<nd 1h ific'jeirig li lis envu j-i^:eai aith jo PiSJJ? [ten 



JE664'ARSmM.r^|../Jt*MOt>aee S1195.Dil 
AKfntlW_iruJJ(«|fcl Mnt'Ufitl JW1H, H &dulil 

EPROM JUMPER. MODULES- r.^ jmh MiiMreflUWULf [FriwreiVi 
Vsdu*| II t 3ijfl rt UHluli IftJI jye- ill! JE&&4 f& jiropfr cvogrmeOTg puSM t« 
ttw IFflOM £ EallpJurTI CJ>R0M iKift cnnntxligni. hr |hg| pjili.Ur tTINJIJ 

EPROM MAHLtFACTUREfl PBICE 



JW37* 
jU3?rt 



EPflOM 

2m 

? Mi rustic 

rV577!G 

TMSJ^IS 

Z73JA um 

UCUM7M 
'.'-y[3LM-J 
7 rot 
r-.TiI'vi-i 
HHHS27D4G t 



AMD. fsj|-Hu. HfC h 
Fupliu '--r. 



I1il3 

IN 15 



lliH 
li4.B 

IHH 

SI4 95 




iii's Black Hole 
EPROM Eraser 



r aw site} erjTE % tPRQUi m mi im-, 
a iriiuiiet Thf EKtCk «ioia 4 a luny efivmlx auitla kuavig erantr fuiuneg 
U slupod 400D w KV umpi TrnMniM in a »pK«l HUM ijUV ralUdivrtj «i .9) 
paralxM. hqhi lunrai in caeraiBf the vut v-pi in an anhmu Eba 6w f3 *a. 
mcJ I nnUoenfl thai EPAOMi it \tc irnta -nlo rh» le»ng tlct an Par IrcM pjnp -}« 
fl'-K* Malt The reis li roiy iM^Dt*: Ttir Buck ireka tiOOiH ID* Buj Ba «no 
pUu. lu'm en 11m UV lup«i and Haiti rli igJly una alata <CMflS|i Ut inEepalion 
rjKfl lime/ Tha parnnUgt iriluH Hunt n IDdflltcVed and ftipjaprt a*l a rrpnl panel 
[ fS rcadDDt Al 1hc end pi ir* *f au cyda. H11 BUEk Hdu *?cclt rw Bog Bca tan 
ummg tht a iraten EPDOHi ma iy-p.j all po«tr 
fABT HO. PRICE 



53.95 each 



ULV-008 flupiattmenE Lamp Tor EHS-00* $29,Q& 

ERS-000 Eraaaf, Aulo Ejacl 1, LED Readout . . S249.95 



IBM MEMORY EXPANSION KIT 



SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Moat ol lh« popular memory boerda alien* you to odd in additional 
6'K. 1«K. 1S2K, « Z5«K.The IBM64K KM will popuraln Ihiae boirdi 
In B4K byle IneremranLi. Ih* kii La aimple lo initpll — |us) tnafrl thw 
nine e*K RAM ehlpe In Ihe providtd iockus and m Mm two group* 
Ot meJIChea. Dlieclioni are Included. 

IBM64K [Nine lauits 6« ramsi $59.95 



EXPAND YOUR MEMORY 



TRS-80 to 16K, 32K, or 48K 
- ■ Modal 1 = f-rom .IK lo 1 EK Sequins (1 ) One Kit 
Model 3 ■ From 4K le tBK Sequins (3| Ihfll KLtt 
C 3 lor ■ l- rem 4K 10 1 SK Requires (1 1 One Kit 

"IhM I *qyip$«d wrift Expin-Hn Bute V l> UK Xm KHi Hijubid 
— Oh kh s-quirte \et luh TIE ir EiHntta — 

TRS-16K3 -JOOns lor Color S. Model III S 12.95 

TR.S-1EX4 *250ni lor Model I $10.9$ 



TRS-80 Color 32K or 64K CoriuEtston Kit 



Easy lo install k|l oolnes complete With S ca 41154-2 l200ni| B4K 
ijy <■ J r "i t n*y t £ cenverHion ddtun-.n f I a Lir^-'t CflnvMla TRS-90 color 
compulara wMi) £ ci'Cji board i. £ all new color ccj -nputcrs *g SK 
Mlngr moikficidJ-ns gl 32 K fnrjni'5'if *ill fllHJ* !he Line Of all theC4KQl 
the dyr.arnic RAM prondlng ygv haire a FLEX DOS operating lyitam 

TRS-64K2 $54.95 



TV GAME SWITCH 

Uaed on Atari. Cosmet- 
ically blemished. 100% 
functional, 

TGS-1 . ..S1.95ea. 



POWER SUPPLY 4 5VDC @ 1 AMP REGULATED Ttmtnmn T«n 
□uleul *5VOC it IHHIll +MYDCHta l-pul 11IVMMH.' Z-lim (DtK* .'&|lg»? iH-inck,sid 
ttu a n., 3 eahd. buKLeewti card i'^-W i TO a I^'H W1 ll&i TJiU i*n#l hxi. 
Part Ho. PS511MS Sta" r 95rjach 




JE300. 



Digital Thermometer Kit 

Dual lenaora — a^ilch 
'.:•"■! 'on *(:••■ IndDoriorjIdoor 
Or cJv-D-l mo*i|IO<ing — can bp 
n- -'.or Jed ir> $00 Feel Con 
tlnii' a LED a' hi. d'a-p-iay 
P ,b -tO-FtolSBT.JlO'C 
to ICO'C fVccurlcf * 1 * 
r.rj'Pir.j Caub'ate tor 
F pit rm 1 nil 'CaUlUl 
■»■ S;rnu>atrMl Inul case AC 

ri>Oii np A '" ^dapte, nludtetl EWff 



• 



ij'.M, 



POWER SUPPLY +5VDC @ 3 AMPREGIJLATED Derr«n 

Instfl irSVUiC. -"-*4D»lt Output S*K Adft.iti3-i <? 3 imp. E-VOC a t i imp Ad|ujLib-j aur- 
ii*1 hmn. aipplt a Mmi: 1MV rru. itiftp - 2 nwrllflfl lurtaui. UL mtarHJid Slit * W ■ 
*■;/ 1 1 M,-1t"H - et Jin Bin ihtei mL.tiie 
_PartNo. QPS-1. . $2^.95 each 



POWER SUPPLY +5VDC r& 7.5 AMP. 12VDC @ 1,5 AMP SWITCHING 

Inpai ■ 1 1 5Y>C, JO-SOrtt f! 3 ieip/lMMftC. MMj: r.' 1 .S imp. Fan t*H /patrnr auppEy itkwl t**- 
this |lia.'Iifl¥*Cji Dulput SVOCf 7 6jm*. UMDCf 1 * a-ij Hi blk pne ttrd 11''/ At 
! 3 ■ . D ■ i " - H Wl Blbi 

Part No. PSt4VDS mKiarii 



5V4" Mini-Floppy Disk Drive « p<r1<c , 

FOFl TH5n» MODEL I ■ COLOR COMPUTER ^COflTpUtei 

ffthrn &ri3* or doublt denetr FfcffrVij mode FM «-)_ Corp. 
j>ngM MFM dxAf difkurir S«* wr* T^tikk tran u 
iraei fte* +1JVK laOBYl IV m« . +£¥H 
fiO JiVlOW!-* LT*4*i« MrkjvcoiG round oh. 

pPrW TAtpcVr. LaSeiS »M OJ9 MOk ntJ W1 3 v r IK 

Pert Ho. UmHid QamiHItr' Pn*« 

FD200 $179.95 

SEnBle-itdnd, 40 tfldlt, 3$0K o.'.cl capacttj 

FD250. , ..$199.95 

Double E-dtd. 55 Iracha, 436K b<f\n capacity 




POWER SUPPLY e-Cflannel SwUchimj - Apple Compilibla 

FOR BSE AS AN EKTEKNAL HUffn SUPftf 'Oft AWLE 



it EETaulir tt:- -il r-siiiliqt; jnirlanJ prr> 



UntriB.. ;':?', I 

puteiOh iOrfL 1 1-T/I-* j 

Pari Ho. FC5 €Q4A 



H'i Cn-CtuiiC'prdHiru.i Ad| aV rsi ■. %.:■ 
-15/1S U H Wt lYtkl, 

JG9.95aacti 



Lnivorsal 




ComputoT Keyboard Eric Inures 

■ D'-i ^nkDnb'Tcc[nCHH«TM 



ton Hijn m in-pip tf: - , i-*'iM 

na p*«>n«tXhJ.t>ra*"«rtin 

Sl^ip'tar.itKlHntEgf-nl rcr nr,<|r 

4 c^-oaieTiKEtM' Tep/Een aven 080" 



S10.00 Minimum Ordfjr — U.S. Funds Only 
Cclirornsn ResHJents Add 5Vs% Sales Tax 
Shipping — Add 5% plus $1.50 Insurance 
Said $JL$,E. tor Monthiy Saias Flfvl 



■■-:•', \y 
ttnette 



tHHcan pant ibxcn ■■".''' -<■-■■-< 



DTE-fl Panel Width 7,5" , , S2WS 

DTE 11 Panel Width 10.13" 527.95 

DTE-14 Panel Width 13<5' S2Q,SS 

C DTE-20 Panel WldLh 19.25' S34.95 



on 

MasterCard I 



i 



Spec Shoels — 30* each 
Send £1.00 Poslaqo far your 
FREE 1BBS JAMF.CO CATALOG 

Prices Subject -to Change 



ameco 



ELECTRONICS 




K LOPPY DISK DRIVE 
** tf-;-' • Shuoari S01R 

cbnipitlbh 
• ■■ atleX * Single-Sidod 

- SW* * 77 Tracks 

K VEf< " ^OOreOOK Esyt«s 

P», ■ Capacity 

^ jBST " Industry Standard 

Tn-E FDD1O0-B t' Floppy &l»k Ot^e nnduBtry Slandfud) leaiurea, 
ainf/le ci douVoj tirrnaity RiCDrdinrj m&de FM sing-«. MFM douQia 
d«nsnv Tinnslor <o1c Ij-MK bili'mac single denaily: 5O0K biiaraoe. 
double tSena-Ly The FOJJiOOi is d«ianfld lo stvork wuh the ainglfl- 
sidcd soft ^oolorod IBM Diskette i. at iq, dist cannrjge. Power 
1 1 5VAC fj H-BOKj, * 24VDC O 1 7 ampa. maj(^ *■ 5Y0C tj 1 2 unpi 
mtu. Unu a» pictured atovo^dofli rm1 include (aua POWH Eupp;y, ot 
uUHl, Size. OErSirV t 14 "L i 4.5*K. Wetflha 12 l&a Incl. Oft P g 



1355 SHOREWAY ROAD, BELMONT, CA 94002 
sm PHONE ORDERS WELCOME — (415) 592 8097 Telex: 176043 



Pert No. 



P-iiee 



FDD100-8. . $169.95 ea.J 



VX 

m 
■n 
-i 
m 
s: 

CD 

m 
J} 

CO 
05 

CO 
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4^ FORMULA INTERNATIONAL INC. *W^> 

JatW - -^^ 12603 Crenshaw Blvtl . Dept. B. Hawthorne, CA 90250 ^^^"^1/ 

^■y, . *^^ For information (213) 973*1921 • Orders Only (outside Calif.) (800) 672-8758 



'/ V 




POCKET LIGHT 
Compfetewith 5" floure&cent lube, powerful bulb and 

handy strap. Runs or 3 pes 1.5V "C" size battenes 
(not included), Ws a practical, convenient, powerful 

spotlight and llourescenl lighl. Its superior quality is 
ideal for indoor or outdoor uso. 

LOW PRICE S7.50 



SANYO UHF VARACTOR TUNER 

FOR UHF CHANNELS 14-83 
Tuning voltage + 1 to + 28VDC. Input impedance 
7611. IF band width 7-16MHr Size 2 V x 1 W a Y?> 

Supply vorfage 15VDG 

Model 1 15-B-403A. Video IF 45.0MHz 
Modal 1t5-B-f05A. Video IF 62 SMI !.■ 

S35.00 ea, 
Tyft&f is Ihe iTtasl important part ol the eircuii. Don't 
let those St 9.0Q tuners foot you 
All units are brand new from Sanyo. When ordering 
please specify model number. 



# 



2? 



AUDIO FREQUENCY SPECTRUM 
ANALYSER KIT TA-2900 

This Audio Frequency Spectrum Analyser analyses 
audio signals in 10 octlves over a dynamic range ol 
30tfB. The technique allows the sound coloration 
introduced by unwanted room and speaker reso- 
nances to be substantially eliminated, 
The TA-29D0 provides a visual presentation ol the 
changing spectrum ihnj 100 red LED displays, go 
you can actually see proof ol Ihe equalized sound 
you've achieved. Trio TA-29O0 kit comes with all the 
electronic components, IC's, predriHad PC Board, 
the instructions and a 19" Flack Mount type metal 
cabmet with professional silk screen printed front 
panel 

• Input Sensitivity Tape Monitor.' t Dm V- 1 SmV 50KIJ. 
Speaker TerminaM).2W-10OW 811. 

• Display Level Range (all octaves) 2dB per 
step--14dBto -4dB, 

• Delay Time (.KHz) Fasl/1BdB'S Slow. , ekJB's, 

• Power input 117'£20VAC, SO'GQHz. 

• Power Consumption 36W, 

■ D mervsrons 4fi2(W} .' 102(H) x 250(D) mm. 
$99.50 per Kit 




KIT 
£51.93 



Transformer 
$24.00 ca. 






100W CLASS A POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 1 00 walls power 
output will satisfy the mosl p-cky farts. A perfect 
combination with Ihe TA-1020 low TIM stereo pre- 
amp. 

Specifications * Qutpul power IQGW BMS into Gil. 
125W RMS into 4U • Frequency response 
tOHj'-ihoKHjr ■ THD less than 0.01% ■ S>N rata 
belter than SOdB ■ Input sensitivity 1 V max. ■ Power 
supply -40V ai SA 



1 WATT AUDIO AMP 
Ail parts are pre-assembled on a mini PC Board. 
Supply yoftage 6-9VDC Special Prie»$1.95 

6W AUDIO AMP KIT 

TBAS10 wilh Volume Control Power Supply 

6-lSVDC 

Only $7,50 mm. 



SEND ONE DOLLAR 
FOR OUR DETAIL CATALOG 

Inside California 

Outside Cair! I'ncL Mexico * Canada) 

Overseas 




LASER 
SUPER LATERN 

BnlUanl llourescenl lantern 

wilh ■9" 6- wan flouroscent 
tube, Features mclude 

Powerful direct beam spot- 
light wilh 9 V pre-locus bulb . 
Buzzer horn - ehhef con- 
slant or time intervals Ol 
sonic alarm; Twin blinker - 
red amber Hashing or red & 
amber Hashing on time 
intervals; Fully adjustable 
nylon Strap. Operates from 
D siza batteries or plugs 
jrtio vehicle cigar lighter 
socket. 

SPECIAL 511 .95 



B-WAV A/C ADAPTOR 
Input: 110V AC- Output. 3V, 45V, 6V. 7.5V and 
12VDC. Current: 300mA. 

OUR LOW PRICE 
S5-50 ea. 



at 124.00 ta. 
MURAWMS 49 [ 



Ho «C Llcittu CRYSTAL CDrfTflOLLEO 

Reituireil WIRELESS MICROPHONE 

OUR PRICE (49,50 SYSTEM 

JUM..MUI M.Cropl. 3q . Trarsrnitler; FET mic |0f tet 

SOHz-iBKJHz response. X'lal 

controlled 49MHz AM Band 
for drift-free performance 
100mVV output {range 
appro*. % mile) for re- 
liable long range 
transmission. 
Powered by a 9V 
radio battery. 
t Receiver; >! 'tal con* 
* troNed locks on 
43MHz iransmrHer signal. On panel VU meter, moni- 
tors the signal strength from the microphone. Stan- 
dard phono jack oultet connection lo a P.A. or other 
phone input. 9V battery included- This professional 
sal is ideal lor on stage, in field, church, in house or 
outdoor use. 





p A GOOD BUY 
at $65.00 

TA-800 



120W PURE DC POWER STEREO AMP KTT 
Getting power hungry from your small amp? Here's a 
good solution ! The TA-S00 is a pure DC amplifier wilh 
a built-in pre-amp. AH coupling capacitors are elimin- 
ated to give you a true reproduction of the music. On 
board tone and volume controls combined with built- 
in power supply make Ihe TA-600 the mosl compact 
stereo amp available. Specifications. SOW y 2 into 
611. Freq Range; OHz-10GKHz^3dB. THD; .01% or 
better. S-'N Ratio: SOdB. Sensitivily. 3mV into 47K 
Power Requirement: ±24-40 VoltS- 



"FISHER" 30 WATT STEREO AMP 
MAI N AMP ( 1 5W x 2) . Kit includes 2 pes. Fisher PA 
301 Hybrid IC, all electronic parts with PC Board. 

Power supply ^ 16VDC (not included). Voltage, gain 
33dB, 2OHz-20KHz. 

Super Buy 
Only SI 8.50 



WHISTLE ACTIVATED SWITCH BOARD 

All boards are pre-assembled and tested. You 

whistle to Us FET condenser microphone from a 
distance, as far as 3Q feet away (sensitivity can be 
easily adjusted), and it will turn the switch on, II you 
whistle again it will turn off. Ideal lor remote control 
toys, electrical appliance such as lights, coffee pels. 
TV, Hi-Fi, radio or other projects. Unit works On 
9VDC 

Model 963 52.50 en. 



UTRASONIC SWITCH KIT 

Hit includes the Utra Sonic Transducers, 2. FC 
Boards for transmitter and receiver, ail electronic 
pahs and Instructions. Easy to build and a 101 of uses 
Such as remole control for TV, garage door, alarm 
system or counter. Umt operates by a 9-12VDO. 
$15.50 ea. 



UNIVERSAL NI-CD BATTERY 
CHARGER MW-398 



Charges 9V, AA, C or D size Ni-CD batteries all atone 

hme. 

Pari Wo. 050-0190 $11.50 ea. 



SUPER FM WIRELESS MIC KIT 
This new designed circuit uses high FREQ FET 
transistors with 2 slaga pre-amp. Transmits FM 
range (&&-i20MKz) up to 2 blocks away and with the 
ultra sensitive condenser microphone that comes 
with the kit allows you to pick up any sound within 1S 
IL away. Kii includes ail electronic parts, OSC coils 
and PC Board, Power supply 9VDC. 
FMC-105 
$11.50 par KK 



PROFESSIONAL FM WIRELESS 
MICROPHONE 

Made by one of the leading Japanese manu- 
lacturers. This factory assembled FM wireless 
microphone is powered by two AA size batteries. It 
transmits In the range ol S8-l09MHz. Element is buill 
m a plastic lube type case w||h an omni-dired-onal 
electronic condenser microphone unil. By using a 
standard FM radio r signal can be heard anywhere on 
a one acre lot. Sound quality was judged "very 
good " MODEL WEM-36 was $16.50 

ON SALE £8.25 ea. 



HEAVY DUTY 500mA 
MULTIPLE AC-DC ADAPTOR 

For all battery operated ereclronic equipment up to 
500mA with LED indicator. 



input: 
117'220VAC, 50'60Hz 

Output 

3. 4-5, 6.7.5.9and12V0C. 
Model SA-G112A 

$25.00 ca. 



%. 



SANYO ANTENNA SIGNAL BOOSTER 

This Booster Is specially designed lor UHF Channels 
1.14.133). After Installing (between the anienna Input 
cable and Ihe UHF tuner), ihis unil will provide a 
minimum ol 10dB gain, that is approximately 2 times 
better than you are seeing now. Ideal for (hose who 
live In apartments thai can noi put up an outdoor 
antenna. Small in size, only T % 1W*x i\ Supply 
voltage is 15VDC, 



Model 001-0076 

512.50 ; **5^ 



PROFESSIONAL REGULATED 
VARIBLE DC POWER SUPPLY KIT 

All sohd state circuitry wilh high efficiency power Iran- 
sitor2SD3eS and IC voltage regulator MC 1733, Output 
voKage can be adjusted Irom 0-30V at 1A current 
limited or 0-1 SV a! Zfi, current limited. Internal resist- 
ance is less than O.COSIi, ripple and noise less than 
imV, dual on panel meters for voltage and current 
reading, also with on board LED and audible over load 
indicator, Kit comes wrth prewtnlied PC Board, jnstnjc- 
tions, all necessary electronic components, trans- 
former and a professional looking meial cabinet. The 
best project lor school and the mosl useful instrument 
Tor repairmen. Suild one today! 



Modal TRS3A 
0-15VDC ft 2A 

Modal TRfidB 
O-30 V DC (u 1A 




$59.50 per Kit 



FLOURESCENT AUDIO LEVEL MONITOR 
This is the kind ol VU monitor thai rs being used by 
most amplifier manulacturers IC's are used 10 Simplify 
circuit layout, Easy to assemble and can be used with 
all power level amptlrsrs, Power requirement 12VDC. 

TE-221 KIT 

For Just $28.5-0 

(Limiled Stock) 




Shipping A Handling Cnarges 

Under S50.00 Under $50.00 

Purchase Purchase 

10% 5% 

15% 10% 

25 20% 



Minimum Order SlO.OO/Cahl. Residents 
add 6.5% Sales Tax. Phone Orders Accepted 
on VISA or MC ONLY. NOC.O.D.'s, Prices sub- 
ject to change without notice. 



REGULATED DUAL VOLTAGE SUPPLY KIT 
z 1 0-3OVDC iu 250mA adjustable Mty regulated. Kit 
includes all electroniQ parts, filter capacitors. IC's, 
heal sinks and PC Board. 
$12.50 par Kit 



MARK IV — 15 STEP 
LED POWER LEVEL INDICATOR KIT 
This new stereo indicator kit consists ol 36 4-coter 
LED's (15 per channel) to indicate the sound level 
oulpul of your amplilier from 36dB lo - 3dB. 
Comes with a well designed silk screen printed plas- 
tic panel and has a selector switch lo allow Heating or 
gradual output indicating. Power supply is E-12VDC 
with THG on board input sensitivity controls , This unit 
can work with any amplifier from 1W lo 200W. Kit 
includes 70 pes drive* transistors, 3B pes matched 
4-color LEO'S, all electronic components, PC Board 
and Ironl panel. 

MARK IV KIT 
$31.50 




LOW TIM DC STEREO PRE-AMP KjTTA-1020 

Incorporates brand-new DC design that gives a fre- 
quency response Irom 0-tOOKHz ^Q.sdB. Added 

features Eiketone defeat and loudness control lal you 
tailor your own frequency supplies lo eliminate power 
fluctuations^ 

Speciflcalioos: * THD.TIM less than .005% • Fre- 
quency response DC to lOOKH* iO,5dB • RIAA 
delation ±0,2dB * S-'N ratio better than 70dB • 
Sensilivrty: Phone 2mV 47Kfi r Aux 100mV 100KO • 
Ouiput level i .3V ■ Max output 1 5V • Tone controls; 
Bass ±10dB (u 50Hz, Treble tlOdB <n 15Hz # 
Power supply t24VDC fri 0.5A. Kit -comes wilh 
regulated power supply. All you need is a 48VCT 
Iransfomner <n 0.5A. 



Onty S4iJ.50 

Transformer 

$4.50 aa. 



«flS* 




* SPECIAL * 
Excellent Price! 
Model 001-0034 
$29.50 per Kit 
Transformer 
Si 0.50 ea. 



TA-322 30 WATTS TOTAL 
1SW + 15W STEREO AMP KIT 

This is a solid state all transistor circuitry with on 
board stereo pre-amp for mosl microphone or phone 
input, Power ouiput employs a heavy duty Power 
Hybrid IC. Four built on board controls lor, 
volume, balance, treble and bass. Power supply 
requires 4BVCT 2.5A transformer. THD oi less than 
0. i % between 1 0OHz-i OKHz at lull power ( 1 5 Watts 
* 15 Watts loaded into Sfl). 



ELECTRONIC SWITCH KIT 

CONDENSER TYPE. Touch On — Touch Off Uses 
7473 IC and iav relay *5,50 



POWER SUPPLY KIT 

O30VDC REGULATED. Uses UA723 and 2N3055 
power transistor. Output can be adjusted from 0-30V 
fti 2A. Complele wilh PC Board and all electronic 
pans. 

Transformer $9.50 ea. 
POWER SUPPLY KIT S10.50 ea. 



FLOURESCENT LIGHT DRIVER KIT 

1 2VDC Powered ... Lights upfi-1 5 Watt Flourescenl 
Light Tubes. Ideal for camper, outdoor, auto or boat. 
Kit includes high voltage coiL power tranmsisiar. heat 
5?nk, all other electronic pa/is and PC Board. Light 
tube not included. 

S3. 50 per Kit 



ELECTRONIC DUAL SPEAKER PROTECTOR 
Cuts off when circuit is shoned or over loaded to 
protect your amplilier as well as your speakers. A 
must for OCL circuits Kit Form *B.75 



SOLAR CELLS 
0. 5V 200mA. Ideal lor al I kinds of solar projects , Ceils 
can be put In series to double vohege or parallel lo 
double current ... Mt ea. 



STORE HOURS 

MON-FRI-10-7 

SAT— 10-6 



'Apple and Apple II are the trademark of APPLE COMPUTERS, INC. 



CIRCLE 76 ON FREE INFORMATION CARD 



WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING! 



TRANSFORMERS 



120 roll 

prlmtrlti 



5 6 VOLTS II 750 MA J3.00 

t VOLTS it ISC HA It .IS 

lt.S V..I] AMPS tl.H 

11 V It SW MA S3.50 

11 VOLTS ill AMP *4.M 

UV.C.T. « 1 AMP 15. SO 

14 VOLTS II ISO MA S2.50 

HVCT.lt AMP 14.50 

42 V.C.T. IM.2 AMP $4.50 



HELPING HAND 

WILL HOLD PC. BOARD OR 

OTHER SMALL ITEMS AND 

ALLOW BOTH YOUR HANDS 

FREEDOM TO WORK 

$6.50 EACH 



WALL 
TRANSFORMER 




ALL ARE 115 VAC 
PLUG IN 



4 VDC 11 TO MA 
g VDC it 225 MA 
ll.SVAClf 10 VA 
17 VAC al 500 MA 
21 VDC •« CO HA 



I! 50 
J3.00 

13.50 
St .00 
tt.50 



2K 10 TURN 

MULT l-T URN POT 

^~. _ SPECTROL 

(jfMp- HMOD534-7181 

Y** 55.00 EACH 



VARACTOR 

DIODE 

" — ~* 

BB-103 3 for $1.00 
33 PF 100 FOR $30 00 



BLACK P LASTI C 

CASE/fJl 




PAC-TEC 
SERIES C, 



BLACK PLASTtC ENCLOSURE 
ADJUSTABLE HE1QHT FHOM 
1 63" TO 293"; WIDTH 
8 85". DEPTH 8\ BUILT-IN 
STANDOFFS FOR PC 
BOARDS FRONT AND BACK 
PANELS NOT INCLUDED - 

S5 25 PER CASE 



MIKE 
CONNECTOR 



5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK 
TWIST LOCK STYLE. SAME AS 
SWITCHCHAFT 12CL5M 
$2.53 PER SET 



fi CRYSTAL 

\\ CASE STVLE HC33/U 
2 MHZ 13.50 EACH 



2 CHANNEL LIGHT ORGAN 



EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 110 VAC LIGHTS TO DANCE 
WITH MUSIC TWO SEPARATE 110 VAC 
OUTPUTS FOR H 1 H AND LOW FREQUENCY 
AUDIO SIGNALS USE TWO ORGANS FOR 
STEREO.. 

$6.50 PER UNIT 

COLOR LIGHT STRING AVAILABLE 11 .75 EA 





□ B AMPS 30 VOLTS 

S Iw S1.0O 
4 AMPS 200 VOLTS 

SS( EACH 
4 AMPS 400 VOLTS 

75c EACH 

12 AMPS 400 VOLTS 

$1.00 EACH 



TRIAC 

6 AMPS 40Q VOLTS 



TRANSISTORS 



2NTOI 5 lor 

2N2222A 4 lor 

PN2222 1 lor 

2N2M4 4 Mr 

:N2*05 4 lor 

2N2907 4 lor 

M J 30 30 

2N30S5 

•HM 

2 N 3504 5 lor 

2N3WM 5 lor 

2N4401 5 lor 

2N4403 5 lor 

■KM 

D43C1 2 lor 

D44C2 

TIP 31 

TIP 32 

TIP 121 

Tipue 

MICROWAVE 

TRANSISTOR 

MRF 901 REDUCED TO 
N P.N. SILICON (2.00 EACH 



11.00 

$1.00 

$1.00 

$1.00 

$1.00 

$1.00 

12.50 

$1.00 

$1.00 

$1.00 

$1.00 

11.00 

$1.00 

$1.50 

$1.00 

.15 

.71 

.75 

.75 



LIGHTS 

GRAIN OF WHEAT 

T1 SIZE Car— 

125" DIA. t&.ISmm) 

3 to I VOLTS JtorSJ.OO 
Rated 5Smi ro. 5 VOLTS 

CIS 12 VOLTS 3 (or (1.00 

Rated 55mn ca 8 VOLTS 

12 lo 24 VOLTS 3 lor $1.00 
Rated. 45mi @ 14 VOLTS 



T1 SIZE -a g-""") ) 
WITH WIRE LEAOS 

1 10 C VOLTS 2 lor $1,00 
Raltd 55m a @ 5 VOLTS 

C Is 12 VOLTS 2 lor $1.00 
Raltd 55rnA @ 3 VOLTS 

12 In 24 VOLTS 2 lor $1.00 
Fijleri 45ml >'ri' 14 VOLTS 



SOLDERING 
IRON STAND 

SPRING. STEEL IRON HOLDER 
ON WEIGHTEO BASE 




1 2 VOLT AX. POWER UNIT 




THIS UNIT CONSISTS OF A 12 VOLT 2 AMP 
TRANSFORMER 1 AMP CIRCUIT BREAKER 
4 PRONG CINCH JONES SOCKET AND A 3 
WIRE AC CORD ALL MOUNTED IN AN 
ATTRACTIVE 4'rt" X 51*" x 3" CHASSIS BOX 
GOOD FOR PARTS OR A NICE START FOR 



O.C POWER SUPPLY 



$8.50 PER UNIT 



T1- 3/4 SIZE 
WITH 

WIRE LEADS 

183" OIA (4 14mm) 

3 to t VOLTS 2 for $1,00 
Hittd- 45ma @ 8 VOLTS 

C Is 12 VOLTS 2 lor $1.00 

Rated 55ml fat 8 VOLTS 

12 10 24 VOLTS 2 lor $1.00 

Riled 45ma @ 14 VOLTS 



NEON W/ RESISTOR 

, . -.. ,. ., - DIRECT 

^^ ' — OPERATION 

7 for (1.00 FROM 120 VOLT 



120V INDICATOR 



NEON INDICATOR RATED 

120 V173 W. MOUNTS IN 

5716" HOLE . RED LENS. 

75c EACH 

10 FOR 57 00 

100 FOR (65 00 




METERS 

- 20 V.D.C. 

Q -M VDC FULL SCALE 
FACEPLATE 

BATTERY TEST 
SET-UPAS 
INDICATOR 
$5.50 EACH 

1 MA 

2 5n8" SQUARE 
PANEL METER 
MOUNTS IN 
21/8" HOLE 
$5.50 EACH 

0-15 V.D.C. 
THIS 2-174" 
SOUARE METER 

MEASURES 
D-15 VDC 
(4.50 EACH 





METAL OXIDE 
VARISTOR 

fr " *^ 2 FOR 
""" J= — ' ji KB 

GEKV82ZA12 
50 VOLTS. NOMINAL O.C 
VOLTAGE 573" DIAMETER 



SWITCHES 

MINI-PUSH BUTTON 

SPST MOMENTARY 
NORMALLY OPEN 
1/4" BUSHING 

35t EACH 

10 FOR $3 25 
100 FOR (30 00 
SPECIFY COLOR 

RED. BLACK. WHITE 
GREEN, VELLOW 

KE¥ SWITCH 

SPST 

4 AMPS m 125 VAC 

KEY REMOVES BOTH 

POSITIONS 

$3.50 EA 




c 



LIGHTED 
PUSH BUTTON 

RED LIGHTED 120 VAC 
ID AMP S.PST 

POWER" PRINTED ON 
FACE MOUNTS IN 
7/6" SQUARE HOLE 

(1.S0 EA 10 FOR (13.50 



FREE! FREE! FREE! SEND FOR 



NEV 

.LARGER! 



48 PAGE CATALOG FREE! FREE! FREE! 



POWER SUPPLY 




REGULATED 
FULLY ADJUSTABLE 
5 VDC AT 3 AMPS 
S1 B.S0 EACH 



KEY 
ASSEMBLY 

5 KEY 

$1.90 
EACH 

CONTAINS 5 SINGLE-POLE 

NORMALLY OPEN SWITCHES 

MEASURES 3 3/4" LONG 

6 KEY 

$1.2S 
EACH 

CONTAINS 6 SINGLE-POLE 
NORMALLY OPEN SWITCHES 

MEASURES 4 1/4" LONG 



LINE CORDS 



TWO WIRE 

6' ISO J TWO WIRE 
3 FOR 51.00 

THREE WIRE 

IS INCH 1(0' THREE WIRE 
2 for $1.00 

5 FOOT 18fl« THREE WIRE 
S2.0O EACH 



SLIDE , POTS 



100K linear lape 

2" LONG 

1 S'8" TRAVEL 754 EACH 

500 K linear taper 

2 7/8" LONG 

1 3/4" TRAVEL 7S4 EACH 

DUAL 100K 

audio taper 

3 1/2" LONG 

2 1/2" TRAVEL (1 .50 EACH 



POWER SUPPLY W/ PRE-AMP 




THIS SUPPLY WAS USED TO POWER 
AN 6 TRACK7CASSETTE UNIT. IT 
WILL SUPPLY APPROX. 15 VDC AND 
INCLUDES A SMALL PRE-AMP TO 
BOOST SIGNAL LEVEL. 
RCA PLUGS FOR LINE IN/OUT 



(4.50 EACH 



RELAYS 

6 VDC RELAY 

MINIATURE D.P.O.T 
3 AMP CONTACTS 
FUJUITSU » FBR321O0OS 
(1.75 EA 10/ 18.00 



MINIATURE 
G VDC RELAY 

SUPER SMALL 
SPDT RELAY; 
GOLD COBALT 
CONTACTS 
RATED 1 AMP AT 30 VDC; 
HIGHLY SENSITIVE. TTL 
DIRECT DRIVE POSSIBLE, 
OPERATES FROM 43 TO 
8 V. COII- RES. 220 OHM. 

I 3/16" » 13/32" » 7/lfl" 

AROMAT a RSD-6V 

(1 JO EACH 

10 FOR (1350 



13 VDC RELAY 

CONTACT: S-P.N.C. 
10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT... 
COIL; 13 VDC 650 OHMS 
SPECIAL PRICE $1.00 EACH 



4 PDT RELAY 

• M pin atyl.B 

■ 3 amp conlncl* 

• 24 vo.l d.c. or 
■ 20 volt i.C COM 

• U&cd bul EuMy toied 
$!7Q EACH 
tpKily cad voltagt 
LARGE QUANTITIES AVAILABLE 

IQCKET1 fOfl RELAY «• h 



COMPUTER 

GRADE 

CAPACITORS 

17O0 mid. 150 VDC $2,00 

2 1/2" DIA « 4 3/4- HIQHrJr^. 
3,600 mid. Jraj 

40VDC (1.M 
1 8/8" DIA. * 3" HIGH 

6, 400 mid, 
80 VDC (2.50 II 

1 3/8" DIA « 4 1/4- HIGH 
19,000 mid. 75 VDC (4.00 

2 1/2" DIA '4 1/2" HIGH 
22,000 mid. 15 VDC 

2" DIA ■ 2 1/2" HIGH (2.00 

22,000 mid. 40 VDC 

2" DIA. - E" HIGH $3.00 

24.000 mid. 30 VDC 

1 3/4 DIA. ■ 4" HIGH (3.S0 

31,000 mid 15 V0C 

1 3/4" DIA. ■ 4" HIGH (2.50 
72,000 mid. 15 VDC 

2" DIA. - 4" HIGH $3.50 
150,000 mid. 31 EV 

2 1/2" DIA * 4 1/2" HIGH (1.50 
LL AMP 5 TO NT CAFACITOM «« ,» 



EDGE 
CONNECTORS 

1 jrrrrrrmrrririrjimnmriH — 

ALL ARE .150" SPACING 

15 PIN GOLD 

SOLDER EYELET $1.75 EACH 

15/30 GOLD 

SOLDER EYELET $2.00 EACH 

18/36 GOLD 

SOLDER EYELET (2.00 EACH 

22/44 TIN 

P C STYLE. NO MOUNTING EARS 
$2.00 EACH 10 FOR $1 B 00 



SOLID STATE 
RELAY 



CONTROL 

3-32VDC 
LOAD 10 AMP 

140 VAC MSCEACH 




MINIATURE TOGGLE 

ALL ARE RATED 5 AMPS 
S.P,DT, 
(on-on) A 

PC STYLE, it 

non-threadedE! 

BUSHING fru) 

Tit EACH I | 

1EMORS7W frnr 



S.P.DX 
{on-ofJ-on) I 

NGN-THftEAOEcl! 
BUSHING EJU 

P C STYLE ■', 
75* EACH Tyi 

10 FOB 57 00 ■ " 




PC LUGS. 
THREADED | 
BUSHING 
t J.W EACH ' 

ia ron tvoov 

100 FOR JKiM 



SWITCHES 

125 VAC 
S.P.DX 

(on-off-onJ B 

SOLDER LUG 
TERMINALS 
11 00 EACH 
10 FOR tB 00 
100 FOR t« 00 

D.P.O.T. 

(on-on) 

SOLDER LUG , 
TERMINALS 
}2.« EACH 

10 for liven * 

1C0 FOR i *G0 00 



L.E.D.'S 

STANDARD JUMBO 
DIFFUSED 

HED 10 FOR $1.50 
aneen 10 FOB $2.00 
YELLOW 10 FOR $2.00 

FLASHER LED 
j. SVOLT OPERATIOH 

t] RED JUMflO SIZE 
SI .00 EACH 

B! POLAR LED 

2 FOR SI 70 

SUB-MINI LED 



i 



I 



0T&" ■ DM" 

RED 10 FOR 51 .00 
200 FORI1S00 

GfiEFN 10 FOR $1.50 

LED HOLDERS 

TWO PIECE HOLDER a rf» 
FOR JUMBO LEO O 

10 FOR $54 2D0 FORSI0 00 



PHOTO-FLASH 
CAPACITORS 

35 MFD 330 VOLT 

1- x 5/jj" piA L!*5™ 
454 EACH... |^^ 
10 FOR $4.00 <*___) 

170 MFD 330 VOLT 

t VV - 7/B" 
2 FOR $1.59 10 FOR S7 00 

SS 

750 MFD 330 VOLT 

2" HIGH » 1 1/4" DIA 
$1.2SEACK I0FORS1I 00 



TOLL FREE ORDERS ONLY 

1-BOO 826-5432 

(ORDER ONLY) 

|IN CALIFORNIA 1-8M.258.666a) 

ALASKA. HAWAII. 

OR INFORMATION 

1213) 380 800 



lECTROflKS CORP." 



■ILL [i@(^UE®ffiD® m\m 

905S VermORt Ave. PO BOX 2O406 Los Angeles. Calil. 90006 



CIRCLE 73 ON FREE INFORMATION CARD 



QUANTITIES LIMITED 
MINIMUM ORDER 510.00 
USA 52 50 SHIPPING 
FOREIGN ORDERS: 

INCLUDE SUFFICIENT 

SHIPPING 
CALIF RES ADD 6 VM 
NO COD' 



tn 



m 

CD 

m 

CO 

CO 

w 
113 



£ i 



The Deluxe II" 

Is The Ultimate In UHF Sine Wave 
Converter Technology 

PC BOARD & PLANS $20.00 

With purchase of COMPLETE SET OF PARTS & ENCLOSURE 4 




in printed circuit 
»r kit that outper- 



The latest state of. the art electronics combined with the excel 

manufacturing creates this high performance UHF Sine^Wave Con' 

forms the imitations by a long §hqj. * 

Engineered for reliable stability artel outstanding reception clarity, uninterrupted modulated 

audio and fully illustrated insf^btiops with thcrapiateur in mind. 







X 



TOLL FREE 
BETA ELECTRONICS, 1700 E. DESERT INN ROAlT SUIT£^ 222, LAS VEGAS, NEVADA, 89109 1 - 800 "782-2701 

PLEASE 
PRINT CLEARLY 

SEND THIS 
ORDER FORM 



QTY 


DESCRIPTION OF ITEM 


COST 
EACH 


SHIPPING 
EACH 


TOTAL 




PC BOARD, PLANS, PARTS & ENCLOSURE 


$152.99 


$4.95 






PARTS 4 ENCLOSURE ONLY 


$132.99 


$4.95 






PC BOARD S PLANS ONLY 


$30.00 


$1.50 




GRAND 

NAMF TTITfll 


$ 



ADDRESS 



CITY /ST ATE /ZIP. 



QUANTITY DISCOUNTS AVAILABLE 
, ORDER DATE 






□ VISA QMST. CARD CARD NO. 



mo. DAY YB. 



EXP. DATE. 



FOR IMMEDIATE DELIVERY MONEY ORDERS OR CERTIFIED CHECKS PREFERRED 



PERSONAL CHECKS ALLOW « WEEKS FOR DELIVERY 



CIRCLE 67 ON FREE INFORMATION CARD 



DoKOtU Computer 




Products, 



VISIT OUR RETAIL STORE 



2100 DE LA CRUZ BLVD. 



SANTA CLARA, CA 95050 



335 

m 
jeoA 

»5A 

366 

D88 

155 
I56 
185 
202 

ss 
m 
m 

IK 

m 

26 

28 

a? 

J38 
>43 

SO 



74LS00 

74LS01 

74LS02 

74LSQ3 

74LS04 

74LS05 

74LS08 

74LS10 

74LS11 

74LS12 

74LS13 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74LS30 

74LS32 

74LS33 

74LS37 

74LS38 

74LS40 

74LS42 

74LS47 

74LS48 

74LS49 

74LS51 

74LS54 

74LS55 

74LS63 

74LS73 

74LS74 

74LS75 

74LS76 

74LS78 

74LS83 

74LS85 

74LS86 

74LS90 

74LS91 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS113 

74LS114 

74LS122 



8000 

4.95 8251 

5,95 

3.89 

5.89 
24.95 
34.95 

7.75 

8.75 
29.00 
27.95 

3.45 

1,79 

3.75 

1.69 

2.19 

1.79 

3.34 
19,00 

4.39 

4.39 
10,49 



4.39 



8253 


6.89 


B2535 


7.89 


8255 


4.39 


8255-5 


6.19 


8257 


7.89 


8259 


6.85 


8272 


39.00 


8275 


29,00 


6279 


8.89 


8279-5 


9.89 


8282 


6.4S 


8283 


6.49 


82S4 


5.49 


8286 


6.49 


8287 


6.49 


8238 


24.95 


8289 


39.00 


8741 


34.95 


8748 


14.95 


8755 


29,95 



DISC 
CONTROLLERS 



INTERFACE 



1771 
1791 
1793 

1795 

1:797 

6843 
8272 

UPD765 
1691 



15.95 
27.96 
29.95 
49.95 
49.95 
32.95 
39.00 
34.95 
17.95 



8T26 
8T28 

8T95 

8T96 

8T97 

8T98 

DM8131 

nP8304 

DS5835 

DS8836 



1.85 

1.95 

.96 

.95 

.95 

.95 

2.90 

2.25 

1.89 

99 



EPHOMS STATIC RAMS 

1702 1ns 2.96 2101 450ns 1.80 

2708 450ns 2,98 2102L-2 250nsLP 1.44 

2716 450ns 3.90 2% 11 450ns 2.48 

2718-1 350ns 5.90 2114 450ns 1.74 

2532 450ns 5.35 2114L-4 450nsLP 134 

2732 450ns 4.90 2114L-3 300nsLP 1.84 

2764 450ns CALL 2114L-2 200nsLP 1.94 

DYNAMIC RAMS TMS40444 450ns 3.15 

TMS4027 250ns .79 TMS40443 300ns 3.45 

UPD411 300ns 289 TMS4044-2 200ns 3.89 

MM 5280 300ns 2.89 MK4118 250ns 9.69 

MK4108 200ns 1.74 ™MS 1 ! fS. ns 4 "1S 

MM 5298 250ns 1.74 TMM2016 150ns 439 

am? «n„, , m HM61164 200ns 590 

S?r wr- r-in HM6116-3 150ns 6,90 

3iifi VVnt rill HM6116-2 120ns 595 

gg «g« g*LL ^,32 aoon. 32,95 

4164 150ns CALL LP = LOWPOWER 

5 1 /4" DISKETTES 

ATHANA OR NASHUA 

SSSD 18.95 

SSDD 22.95 

DSDD 27.95 

BULK SSDD SOFT $1.65 EA 



CRYSTALS 



EPROM ERASERS 

HOLDS 15 EPROMS 
ERASES IN 20 MINUTES 

59.95 



CONNECTORS 

RS232Male 3.00 

RS232 Female 3.50 
RS232 Female RA 4.95 
RS232Hood 1.20 



74LS00 SERIES 



.23 
.23 
.23 
.23 
.23 
,23 
.23 
.23 
.25 
.25 
.39 
.39 
.29 
.23 
.23 
23 
29 
23 
.29 
23 
.25 
.49 
.29 
.29 
.23 
.43 
.49 
.74 
.74 
.23 
.23 
.28 
1.23 
.37 
33 
37 
37 
.47 
.58 
.67 
37 
53 
37 
53 
S3 
,73 
.87 
.37 
.37 
,37 
37 
,37 
,43 



74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS136 
74LS137 
74LS138 
74LS139 
74LS14S 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74 LSI 56 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS166 
74LS168 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS189 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS19S 
74LS196 
74LS197 
74LS221 
74LS240 
74LS251 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 



.77 
2.88 
.47 
.47 
57 
37 
.97 
j53 
53 
1.18 
2,47 
1.33 
S3 
53 
1.88 
.67 
.67 
,63 
.57 
,67 
,63 
,67 
.63 
.67 
.93 
1.93 
1.73 
1.73 
1.47 
,67 
.53 
.53 
2.13 
8.93 
.87 
37 
.77 
.77 
.87 
.67 
.77 
.77 
37 
.93 
.59 
.97 
.97 
127 
1.47 
.73 
.97 
.97 
57 



74LS253 
74LS257 
74LS258 
74LS269 
74LS260 
74LS266 
74LS273 
74LS275 
74LS279 
74LS280 
74LS283 
74LS290 
74LS293 
74LS295 
74LS298 
74LS324 
74LS352 
74LS353 
74LS363 
74LS364 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS377 
74LS378 
74LS379 
74LS385 
74LS386 
74LS390 
74LS393 
74LS39S 
74LS399 
74LS424 
74LS447 
74LS490 
74LS668 
74LS669 
74LS670 
74LS674 
74LS682 
74LS683 
74LS684 
74LS685 
74LS688 
74LS689 

81LS95 
81LS96 
81LS97 
B1LS98 



.57 

.57 

.57 

2.73 

.57 

.53 

1.47 

3.33 

.47 

1.96 

.67 

.87 

.87 

.97 

.87 

1.73 

1.27 

1.27 

1.33 

1,93 

.47 

.47 

43 

,43 

1.37 

1.37 

1.37 

1.17 

1.33 

13S 

.43 

1.17 

1.17 

1.17 

1.47 

2.93 

35 

1.93 

1.87 

137 

1.47 

9.63 

3.18 

3.18 

3.18 

3.18 

2.38 

3.18 

147 
1.47 
1.47 
1,47 



oKqu 



6500 
1MHz 



6502 


525 


6504 


6.85 


6505 


7.60 


6507 


9.85 


6620 


395 


6522 


4.95 


6532 


595 


6545 


16.95 


6551 


10.96 



UPGRADE 
YOUR 
APPLE 

or 

TRS-80 

4116 200ns 

CALL 



32.788 KHz 


1,90 


1.00 Hz 


4.50 


1.8432 


4.50 


ZO 


3.90 


2.097152 


3.90 


2.4576 


2.69 


32768 


2.69 


3.579545 


2.89 


4.0 


2.69 


5.0 


2.69 


5.0688 


2.69 


5. 135 


2.69 


5.7143 


2.69 


6.0 


2.69 



6.144 

65536 

30 

10.0 

12.0 

14.31818 

15.0 

16.0 

17.430 

16.0 

18.432 

20.0 

22.1184 



2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
2.69 
Z69 
2.69 
2.89 
2.69 

zm 

2.69 



SPIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 

22 PIN 
24 PIN 

23 PIN 
40 PIN 



IC SOCKETS 
ST 

.10 
,12 
,15 
20 
25 
25 
25 
35 
.40 

St^Soidertall 
WfW^WIrewrap 



wrfw 

.49 
.50 
.57 
.85 
.99 
1,30 
1.40 
1,50 
1.80 



Z80 



SERIES 



2.5 MHz 



ORDER TOLL FREE 

(BOO) 538-8800 
(800) 848-8008 

(CALIFORNIA RESIDENTS) 

ALL MERCHANDISE IS 100% GUARANTEED 



Z80CPU 


3.35 


ZSO-PIO 


3.35 


Z80-CTC 


3.35 


ZBO-DMA 


12.49 


Z80-DART 


14.93 


zmsioro 


16.95 


zso-sion 


16.95 


Z80-SIO/2 


16,95 


Z80-SIQ9 


16.95 


4.0 MHz 




Z80A-CPU 


4.90 


Z80A-PIO 


4,90 


ZSOA^CTC 


4.90 


Z80A.DMA 


21.95 


ZBOA-DART 


15.95 


Z80A-SIOB 


20.95 


ZB0A-51CT1 


20.95 


ZBOA^SIOQ 


20.96 


Z80A-S10I9 


1895 


6.0 MHz 




zaoB-cpu 


14.95 


ZB0B-P1O 


12.95 


ZBOB^TC 


12.95 



ZILOG 
Z6132 32.95 

Z8671 38.95 



APPLE 
JOYSTICKS 

29.95 



APPLE 

SUPER COOLING 
FANS 
49.95 

WITH SURG PROTECH 

69.95 



APPLE 
PADDLES 

9.95 



APPLE* II 

COMPATIBLE 
DISK DRIVE 

225.95 

CONTROLLER CARD 
79.95 



Computer Products, Inc. 



2100 De La Cruz Blvd. 

Santa Clara. CA 95050 

(800) 538-8800 

Calif. Residents (800) 848-8008 



STORE HOURS: 

MON-FRI 8:30 A.M.-5:30 RM. 

SAT 10:00 A.M. -3:00 P.M. 



master chaige 




TERMS: For shipping include S2.00 for UPS 
Ground. S3. 00 for UPS Blue Label Air. $10,00 
minimum order. Bay Area residents add 6%% Sales 
Tax. California residents add 6% Seles Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 
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CPU'S Er 
SUPPORT 

GH1PS 
seas i% 

BCG3 6ft 

BOHtA 775 

$Q85A 575 

8C6&A 296 

AMD 296 1 895 

S20C 19 95 

3212 

B21* 

821 6 

6234 

8228 

BIGG 

tin 

B74S 

830 



&2$1 

ffiJS-Ei 
8255 



453 
595 

4SQ 



8257<AM»17I 7.95 



3.B0 
1.75 
225 
ISO 
3.60 
SM 
$.&& 
14.00 
19 95 
19.96 
10 96 



B75B 



2B&&CPU 

zaoApm 

2S0ACTC 



5-96 
17.96 
5.75 
4.75 
12 36 
1095 
496 
676 



SCR's 

1.5A oA 35A HCA 



100 


.» 


« 


1.40 




200 


.40 


HI 


1 80 


9 DO 


*» 


.60 


70 


2.« 


12 DO 



1,00 3.W 1S.O0 



TRIAC's 



PBV 


1A 


IDA 


25A 


100 


T:- 


.60 


1.40 


:•;•= 


•X 


80 


1 90 


■-.'.; 


70 


1.00 


2 60 



GOO 100 1.70 3.60 



EPOXV Gl ASS. VECTOR BOAfiD 



SI 95 



TMS-9927N1 9.96 



SHIFT 

REGISTERS 

MM 1402 
MM14M 
MM1404 
MViOJ 
MM^066 
MME066 
MM5067 
MMHEQ 



1.75 
1.7B 
1.75 
2.5Q 
7.50 
7 50 
750 
7.60 



8775 

E8&31 

BWS 
«D9 

«10 

6971 
«H> 
5S75 4 

eeoooce as 
DISC 

ControMors 

1771 . 1&» 



IB 9S 

■ J 96 

■ 3 96 
t&B 
7.50 
2.96 
2JE 



INTER 

FACE 

& 

DRIVERS 

ISO 
1. 50 

7.50 
SLfiO 
2.60 

;: i.i, 
.' 00 



C/MOS 



1791. 
1753 
1796 

1737 



200 

36.00 
46JB 
*.OQ 



9130 

KM 

BB33 

3834 

B837 

MM5337 7 96 

BFI1WIL 8.96 

CHTSQ37 

M»/ato :■ r .o 

TFUHBa 3 96 
PT1472 6 96 

AY5-1013A3 76 



RAMs 



ROM's 

2706 3.50 

2716 * 5V 4.95 

2732 B.» 

2732A2 3.90 

2632 7.95 

2764 9.95 

MCMea7£4C 21.95 

87S73 1-96 

(«5331] 1.96 



2101A-4 

21L02-3 

2111 A 

lit** 

2147-3 

TM534Q9 

MM0273 

TM.S4C60NL 2^6 

MK409$-n 176 

MK4&02 



■ GO 



1.40' 
2.90 
1.76 
1.76 



B2S125 

B2S129 

H2S1X 

362BA-3 

AM9214C 

8755-5 

74S3B7 

74S474 



196 
1.96 

156 
3.00 
2.95 
1.25 
1-75 
3.« 



4105-3 

4116-3 
4116-15 
4118-4 

5101E 

2S1D4-4 

G11G-4 

4l6Vla 

3742 



5.95 

1.50 
.35 
1.50 
5.50 
2J95 
2.50 
5.50 
5.50 
5.00 



NO. 30 WIRE 

WflAP Wl-BE 

SINGLE 

STRAND 

100' *!.*> 



CRYSTALS 

7.030 5 144 

3.0X 9 000 
3.579 10.000 
4.000 IB 000 

50C0 19 43? 
60C0 20.000 

2.95 oa. 



4164-2 - $5.50 
4164-2 - 100/ $500. 00 
4116-2 - 100/$90.00 
2114-2 - 100/$100.00 



«W 


4ft 


«ei 


411 


22 




«>: 


- a 




MJ 


X 




4(111 
4M7 
VII 

«1* 

4K» 
4K1 


70 

m 

- 90 

■0 
H 
» 

70 

H 


•04* 
40H 
*0M 
4070 

«71 
4072 
4Q7t 
4077 








































.7* 












- i n 










4042 


•f 

56 


*W0 
«3 



74C0D 

MC« - 

74C« 

74CtW 

74C1D 

T*CH - 

74C» 

MCS 

74C4Z 

NCH - 

74CH 

HCii 

74Ctf 

MCW 

74CIU 

74CK7 - 

7*cik 

T4C1*1 - 
74C1U 
74C1?3 - 

7AC17J 
74C175 - 
74C1K 
74C»1 - 
74CB& 
MCJH . 
74CU1 



74S SERIES 

74500 .30 

74501 .30 
74S03 
74504 
74S06 
74S08 
745 10 
74S11 
74S15 
74S20 
74S30 
74S32 
74S74 



.30 
■» 
.45 
.40 
30 
.35 
40 
.40 
.40 
.40 
.70 



74SS6 

74S86 

74SS9 

74S11Z 

7-1S133 

743135 

74S13B 

71 SI 39 

74S140 

74S1S1 

74S153 

74S1E7 

74S1S8 

74S1d 



1.J5 
-W 
1.90 
.86 
.50 
1.10 
1.25 
1.10 
1.70 
1.25 
.95 
1.25 
1.25 
1.75 



74S163 1.40 
74S169 1.75 

745174 1.40 

745175 1.40 
7451S2 1.75 
745134 1,10 

745240 1.00 

745241 1.50 
74SJ57 1.30 

1.30 
1 50 
1 ffi 
Z.2E 
1 75 



74S260 
74S380 
74S373 
745374 



LINEAR CIRCUITS 



2N3820PFET $ 45 

2H 5457 N FET $ .46 

2N2646UJT * .45 

ER 900 TRIGGER DIODES . 4/$1 .00 

2N 6028 PROG UJT S M 



.1UF 16V 
Q1UF35V 



DISC CAPACITORS 
10 51 00 

ie *i oo 



100 $8.00 
100 $5.00 



PHlftTED OUCUn BOAT1G 
4° ■ 6"DOUBLE SH3ED EPOXY BOARDED ' ,*" THICK 
J.BOn 5S2 60 



TOGGLE 
SWITCHES 



Si*OT — BO 
&PDT — 1.30 

QPDT — CENTEP OFF tl 40 



IN4148MN914), 



15/1.00 



L141MR DETECTOR 3/$1 .00 

FP 1QOPH0TO TRAMS ... * .50 

RED LED't 2T 8/$1-DQ 

YEL, GREEN or AMBER IARGE LED's .2". . 6/*1.00 

flEDGREEN BIPOLAR LED $ .90 

RED-YELLOW BIPOLAR LED 5 .90 

MLED92 IR LED $ .40 

MRDUB PHOTO DARl- XTOR * 50 

MCT20PTO ISOLATORS * -80 

4N26 OPTO ISOLATOR * .40 

1 WATTZENERS; 3.3, 4.7, 5,1, &.&, 6.8, 
aj.9.1,10,12, 15, 1$, ar 22V 6/41.00 



DAQD&EQ - 3.75 
TLOQ CP - .96 
TL0S4 CN - 1.5Q 
TL0S4 - 1.B0 
LM2&1 - .75 
LM301J74fl - .30 
LM307 - .30 
LMI308 - M 
LM310 - 1.10 
LH311 - .50 
J.M318 - .75 
LM3Z4 - .55 
LM33* - .65 
LM3« - .90 
LPWI - .55 
LF3B3 - .90 
LF3H - .90 



Lf366 - 1.00 
LMSEB - JO 
LM361 - 1.75 
LM370 - 1 M 
LM377 - l.tt 
LM3BCI - 96 
LM33G - .96 
LM3B7 - 1.25 
LM3S3 - .76 
LM56G - 34 
LMS5G - .66 
565 - % 
56S - 1.26 



747 - .60 
CA76S - 1,76 
LM13W - 1.60 
1466 - .90 
1458- .60 
LM1&0B - 1.7E 
LM2901 - .95 
CA301B - 1.96 
CA3071AT - "LEO 
CA30W - .75 
CA309K - 1.76 
AD27WLD - 4.95 
CA3140 - 1.00 



70SC - 
711CH 
741CV - 



413* - .« 

- 1.50 

- t.TD 
803SCC - 3.90 
LM13060 - .95 
8700CJ - 5.9G 



FULL WAVE BRIDGE 



PRV 


7A 


IA 


75A 


100 






s 40 


:co 


n 


i 3U 


?20 


400 


1 00 


1 55 


1 30 


500 


t 30 


1 90 


44q 



S.P. 1200 on m coil 
-75 

O.P. 4)00 ohm coil 
.36 



SILfCON POWER RECTIFIERS 



FLAT 

RIBBON 

CABLE 

GRAV 

28 gauge 

26 conductor 

.60/fi 
40 conductor 

.90/ ft 

50 conductor 
1.00 



DIP SWITCHES 

CTS706-4 4 POSITION 75 

CtS-206 7 /POSITION 95 

CTS2Q6 a & POSITION 95 

CTS 705 10 10 POSITION 1 75 



DIP 
SOCKETS 
SPIN 10 

14 PIN .12 
16 PIN .15 

15 PIN .20 



20 PIN .25 

22 PIN .25 
24 PIN ,25 
23PIN .35 

40 PIN .40 



WIRE WRAP 

SOCKETS 

14PIN - .45 

1SPIN - 50 

18PIN - ,65 

20 PIN - .90 

24PIN - 1.10 

28PIN - 1,25 

40PIN - 1.50 



20KV-5A DtODES 
$1.95 



DB CONNECTORS 

089P - »2 00 OB25P - G 40 
D69£ • 3.00 D925S - 3.20 

HOODS 1 10 HOOOS 1 10 



12A 



50A 175A 240A 

14 3 5 90 < 25 6 00 

. T7 50 1 30 525 9 00 

25 65 ISO 65 12 00 

" 30 60 200 9 50 1500 

35 I M iifl 10.50 16.00 

45 1.25 3 00 12 50 26 DO 



LM33&K 
LM3irf , , 
75105,781 12 
723 



330T5.13.15«24* .96 
LM337T *1 85 



REGULATORS 

... 15.75 323X1LA14C6K...5 

. >1.35 LM305G,. 1 

t .40 340T-5, 9, 8. 9. 12, 

4 .50 15. 1B^74V . 



LAS 1412 ' 12V 



3A.. 



V3S 



TANTALUM 

.22UF35V 5'S1.QU 



47UF35V 

.68UF35V 

1UF20V 

2.2UF20V 

3.3UF20V 

4.7UF35V 

6.eUF20V 

10UF20V 

22UF10V 



5J 5 1 .00 
5/ $1.00 
5 51.00 
5- $1-00 
4 $1.00 
4 51.00 
4/&1.00 
$ 40 
- S .30 



CAPACITORS 

15UM6V 3/ $100 

30LIF5V 

33UF 15V 

47UF20V 

68UF16V 

120UF5V 

200UF20V 

150UF16V 

330UF10V 



57*1.00 

* .50 

* .85 

$1.00 
$ .75 
$1.75 
SI. 30 
*1.7S 



14 P1W. HEADERS , . 

16 PIN HEADERS 

24PIWHEADERS 

40 PIN HEADERS. , ,. 
50 PIN EDGEBO ARD CON N . 
26 PIN EDGEBOARD CONN., 
SO PJN ANGLE CONN 



1 51. CO 
.40 
.. .75 
1.10 
. 3.96 
.. 2.50 
. 3.95 



TRANSISTOR SPECIALS 



IN1M7PHPGIT0& 

2MCHAP*j*S£TCb 

WPQmu PMP6ET03 

TIP 111 f SO TUM46 

2W233 hFh SWITCHING POWER 

MRF BDM CM H t TRANStSI QK MPN 

TfOTTItiiWf&Taa 

!*#*«» Ph'P Si TO-1 

TlP2SSflPNiP S, 

7HI233KfPJ*S.T0 14 

2K£Ba7PNP&r0i4 

;fOM4ffPHSit03 

7H3fl«Pt)P5.TOK 
TfiSiOSpW^&TOTa 

TIP3lHNFNSiTOZ2D 
T1P3EBP«PSiTOZ» 
TlPJiPHPS* 

TIP121PNPSiL*4 
TIP 141 NPH Si U9? 

■un 

WS3300 0UALPO>VtROAP.L. . 
WLTQtMT 



*1.» 

tie 
i ^ 

n 00 
11 DO 
J 70 

7 JtM 



7 »i a 

* H 

> 40 



TTLIC SERIES 



7400 .74 

7401 74 

7407 ,74 

7403 24 

7404 74 

?405 24 

7400 .45 

740? .55 

7408 .74 
7*09 .i& 

7410 74 

741 1 .74 

7412 .30 

7413 .35 

7414 .45 
7416 .25 
M17 75 
7420 .24 

7425 JB 

7426 25 

7427 -25 
7430 -2* 
7432 32 

7437 .32 

7438 ,32 

7440 .24 

7441 76 

7442 45 
7445 .66 
7445 .65 
7447 .55 

7449 .55 

7450 .24 



7472 .JO 

7473 35 

7474 ,32 

7475 .40 
7475 35 
7480 .45 
7483 50 
7495 .55 
7435 35 

7489 V90 

7490 35 

7491 ,45 
743Z .45 

7493 ,35 

7494 .50 

7495 .56 
74% 60 
74107 30 
74116 1 50 

74121 .29 

74122 .39 

74123 47 
74126 .45 
74145 00 
74148 1 10 
74150 1 10 
7415^ 50 
74153 40 
75154 110 

74156 50 

74157 .50 
74160 85 
74181 .55 



74512 
74183 
74154 
74105 

74186 

74170 

74173 

74174 

74175 

74175 

74190 

74192 

74190 

74191 

74193 

74194 

74195 

741» 

74221 

74273 

74279 

74296 

74365 

74367 

74390 

75324 

75325 

75497 

9601 

9802 

BT25 

BT28 

BT97 



.65 
.66 
SO 

1 It, 
1-50 

l 06 



I 00 
1 25 



71LS SERIES 



■ •-: ■■:,;. 
MLWt 
74LS02 
74L502 
7JLSO* 
74L506 
ML5M 
74L5CO 
J*LS1D 
TW.S11 
MLS 12 
7*1.513 
/4iS14 
WLSli 
MLS» 
MLS31 
MLS77 
74i,S?* 
MLS27 
MLS2B 
T41.S30 
J4LSH 
HUM 
74LS3B 
74L5-V 

741 &4I 

^44.551 

7*LS54 

MLS73 

MLSJ4 

74LS75 
MLSJ* 
ML9KJ 

■MLSBi 
V4LSK 

■ ■;.:.■> 

74LSK 
MLS93 

■M,S*: 

M1S107 



MLSJOJ SA 

74L5H7 £0 

744.StE3 .60 

741SMA .86 

74LSI2I .H 

74LSi» .K 

74LSi» 60 

74LS1E J5 

71LE137 » 

ML51» 70 

UL&X3B .70 

MUSMI 1 « 

msifii 70 

74LSI63 70 

74L51S4 7.40 

7*L5>» 60 

74LS1H ,Vi 

74L.SI&7 R 

74LS3J4 ,BQ 

74L£1« Kl 

74LS1B1 JO 

74LS182 .W 

74iSlfl3 SO 

744.SIE4 90 

7*LSI66 BO 

74LSIH 1 10 

74LSI69 2 SO 

74LS1/0 1 90 

74LS173 .SO 

74LS1M .» 

74L517G » 

7.4LS1B' 1 % 

74LSIK 90 

74LS1B1 90 

74LS1B3 90 

74LS193 W 

74L5194 90 

r*LSl» : *~ 

74LS19A 90 

J41.S107 *J 

7415771 1.1* 



7419240 1.10 
7415241 1.10 
741,5242 1.1* 
74L5243 1.1* 
74LSJM l.» 
74LS74 1.75 
■*L !=,*it .» 
74LSM7 90 
74LS349 1.10 
74L5S1 70 
7<L52S3 .70 
7415257 .70 
14L52H .K 
744.575* 1.00 
74L57M .1* 
74LS773 1 r* 
74LS379 « 
74LS2K l.W 
74L57» 60 
74L5230 90 
MCS79] 9C 
J4L539S 90 
J4L5B& 1.00 
?4lSB3 3.M 
744.535 70 
74LSH4 70 
^L5»7 JO' 
MLS369 70 
74L5373 t 20 
74L5374 1 20 
74L53X/ ISO 
741S» 00 
74LSS99 l 10 
?4L5»J 1 10 
74LS394 7 5* 
74LSS3S 1 75 



MLS 



I 1 » 



I4LS6W 1 30 
B1L597 ■ 20 
tK$9 ' » 



MULTP TURN TRIM POTS 

50 OHM 5K 

TOO OHM , /t --n 10K 

£00 OHM J/«.UU 

100OOHM 500K 



POSTAGE RATES 

ADD 10^ FQft ORDERS UMDER (25 00 

ADD 6% FOR ORDERS BETWEEN *25 00 h (50.00 

ADD 3V fOft OROER& ABOVF 150 00 



TERMS roe CAMBR10CE MAS5 5fND CKF.C* SEMD 4 7& »0" OV CATALOG 

Oft yfJNEY ORDER VlN^MUW tIl£PhOH.E JEATuRiSC T*1AN5lSTOR5 b 

COD PURCHASE QRtJER OR C^Aft&t »70 OO RECTIFIERS 146 HftMPSHPflE 

%*iMiMLJMMft*LORDtB»5 00 ST CAMBRIDGE MASS 02i3S 
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—I 
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SOLID STATE SALES 

P.O. BOX 74 D 

SQMERVILLE, MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER OVER 9V-. 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FHEE 1-800-343-5230 

FOR ORDERS ONLY 



TRS-80 Pure 
' Radio Shack Equipment 1 



COMPUTERS 



TELEMARKETING 
Works For You 



1-800-841-0860 



Call For Your 
Discount Prices 

Write For Free Price List 



OK1DATA 



FRANKLIN 



mmr eaGLe 



SSff SMITH CORONA TRS-80 



^[commodore EPSON 



SS5?^«9i«3£339ffiS9i9& 




Micro Management 
Systems, inc. 

TELEMARKET DEPT. *( J 

I Thomasville 

; 31728 




CIRCLE 17 ON FREE INFORMATION CARD 




Free Buyers Guide 



pages ol trie latest in components, toots 
and instruments - a must for DESIGNERS, 
Instructors and maintenance engineers. 



COMPUTER KEYBOARDS 

An excettent keyboarayw the kevs made by a 
rrrojof manufacturer. 

5* single pole normally open switches on a 
single mounting. 

Boardcontainsanassortmento(74 LS00 a n d TT L 
series IC's, olt on a single mounting with PCB 
edge conn, hook-up. §49 0*i 



TELEPHONE HANDSET 

This hondsome black executive telephone 
handset comes complete with ear piece and 
microphone. (Cord not incl.) ftj| qe 



RESISTOR BUYOUT 

** MOSt STANDARD VALUES 

'/. WATT 5% RESISTORS I OHM TO 10 MEG. OHM 

2 K MIN. BUY 1 K MIN. PER VALUE 

S6.50 Per 1.000 



II 




**» UHF/VHF Conversion 
Kit - with 
Genuine Mitsumi 
' Tuner $119.95 



CALL OUR HOT LINES 

IN CALIF. (714) 527-2554 

OUTSIDE CAL (BOO) 854-8660 

SCR ELECTRONICS CENTER 

5303 UnccJn Ave., Cypres*. CA 90630 



CIRCLE 23 ON FREE INFORMATION CARD 



CIRCLE 25 ON FREE INFORMATION CARD 



(602) 971-0990 (602) 971-0996 



<P SURPLUS ^ 

▼ Wholesale ■ Retail - Surplus C* 

Electronic Parts 
12627 N. Cave Creek Rd. • Phoenix. AZ 85022 




HOT 
PLATES 

$150 



$]00 




Carbide Drill & Router Bits 



MICROWAVE KIT 



14 



95 



COMPLETE 

. P.V.C. 
■ PC Board 
. 2 - 2SC2369 
. 1 - MRF911 

• Resistors 

• Capacitors 

• "F" Connector 

• Chip Cap 




10" FIBERGLASS 
SCREW DRIVER 

with Plastic Handle 





3/n< 



Latching Relay 
$495 

24V Coil 
110V @ 15A D.P.S.T. 







Regulated 
Supply 5V, 2A 

w/Transformer and 4" x 2.3" Heat Sink 

*5.50 each -or- 2/n0 .00 

Item* MC. VISA, COD via UPS 
(Plus Shipping/ Handing) 

CIRCLE 89 ON FREE INFORMATION CARD 



TUSA 

||W 



JP^J 



A WHOLE NEW WORLD OF tV VIEWING 
WITH TUBA'S NEW MODEL CVU-44). 
40 CHAN N El CABLE TV CONVERTER 

flacalv* ill thus EXTRA CABLE TV '"MIOBAND" & 
SUPEABAND CHANNELS on your UHF DIAL 
EllmllUl*! I *-.c ftoWt lOr ranll r.g or luting, TMt z.ys I c m 
lake j Ih* "1*1 id band 1 " and "*up*fCJ.rrf" ehanrwj;? yCnjc 
I ui* it i*. h mi h mjm k I TV, VCR or P^JkHOf cin'1 walva and comw tl Sham 
[r.htfcrTtf ten mm* rt aj (Q , [snd>lt j u-hf chinFMU I -.j i tnr eat Can Eune in. 
A MUST for VrDEOTJHIfG from CABLE JYI 
Tha ayalam ii Iowa you lo program twMn pay (pey TV decode*- r*quir»d| and aUn- 
d»rd catlccHnnnala lor rising on any VCR — whit* you 4 

a« witching a .3 Hltf ant c runnel en your TV. N O W 2 8. 9 5 ■ i 

Simple to I r.a 1 1 1 1 £ ojwrala an any mak* «r TV <*l I h UH F. Pint pd itjuj e 

NOW 'VAiXXBLfeT 

NEW T JNEABLE DELUXE MODEL CVIM0M 



s 34.95. 




52 CHANNEL WIRELESS REMOTE CATV CONVERTER 

* Micro computer [ec h no-logy locks In picture and prevents 
dMfl - 52 channel selections • Programmitbho time on & off • 
24 hour LED digital clock • Favorite channel mflmory &. recall 
plus, scan ■ Wireless hsnrt held " ' Irif ra^iftd" transmitter system 

■ Auloma tic linn tune * Adaptable to any bund Of television * 

'134.95... 



COLORMAX 
36 CHANNEL REMOTE CATV CONVERTER 



New you can ohanrja 
channels or lino-lung- 
your TV »( by remote 
control up 10 20 IE. away. 
Ttlls unit receives chan- 
nels 2-13 plus rnlrj and 
s-u peruana cable cnan- 
nals lhan outputs thsm 
on Ctiannot 3. 

•74.95 ... 




2 pe. REMOTE CONTROL 
MODEL CMJ5-2P 



ot 



76 OHM 
UHF YAGI ANTENNAS 




SP-EAKER 
CABINET 

Dimension: 



■ 



Removable 
US" 1 <hir.k 
back ewer 

Popular speaker cabinets I jr 
those llflMUS rurffliirfew TV 
circuits. Sneaks included. 
SCWl MO^Sll. 

Iwmnri 5 8,95 ea. 




DUALITY POWEH 
TRANSFORMERS 
24V GT, 500 mA- 

'3_ia .-: 

10 ■ -1-? '2.75 aa. 

SO or mora *2.25 n. 



Wow Back In Stock! 

SANYO 
UHF VARACTDR TUNERS 

MODEL 11 5-B-403A 

45 MHz Output 

[IHli 



C*t! tor QiiMntity Price 



r»C&> 



VCR-TV lDdb VHF/ 

CABLE/FM SIGNAL 

AMPLIFIER 

•40.1 50-*00 MHz: This ona 
retNj~ works 1 Spoiling Ihoto 
AaaJk VHFr FM. mldb»nrj a 
iw pa [band cabin chan^-nli 
S la r sard F connectors lor 75 
ohm InpuTJatilpuE. |n gr 

4 or mora 8.95 ». 



7D OHM CHASSIS 
MOUNT CClNNECTOn 

F'61 Female connscior. 
Rear crtasals mouni vnir 
riul, Waias with male "P" 
connocEora. 

now! 4 iwM.00 



SONY 
SURPLUS UHF-VHF 
VARACTOR TUNERS 

These lungrs recekfl 
all channels 2-B3. p>tua 
rntcrband cable chan- 
nel* and are perfect r.v 
home-brew TV circufls 
etc. Output Freq. 4!> 
Mhr Hookup data in' 
cludod. N.-inio Brand. 



flgg^ 



rVn i r# ratjr La a tl $ 1 5.95 M. 



NEW 1984 B&K AUTO / MANUAL 
RANGE MULTIMETER 




SPECIAL PRICE! 



s 94.00 , 



SfCPRECISlON 




CllCh Slop Dalenl Tuna 
model, E*eelleni for replace 
man! uie at isxptnncnu 
work building UHF it tv. vers 
•Or ham or TV. 

WHILE THEY LAST 

*3.9S .. 

10 or mwt -3.25 *a. 



AC LINE CORDS 

lOgauoe wire 
It. long cam* 
PrHlrippfrd and tinned 
anda Tar easy insttlFa- 
tlon. 

49c ua. 

AC-6G 12 Up 39* ea. 



POPULAR IC'J 



TOP QUALITY 
r-i SECONDS 



^? 



£F^.-P.I?T ON 



. M .3:0:. 2 wait Audio Pgwer Amp 
L«-38fih-3 Ld« VolUge fcidic tap 



soow^gv 

«£-iS4ff D,r>rlii Phau locked Loop 3.50 

LM ■ 56&N Phau Locked Loop 1 ,49 

LM-733N Video Amp 1.6ft 

MC-1330 VKlee OetecliK 2.29 

Mt-1349 Vrdeeir Amp 2.06 

UC-1350 Video 1 Amj 1 75 

HC-13S2 VidK H Amp AEC 2.G9 

MC-13oJt AurJIo II Amp 1.95 

HC-137^P fl.f. MMHitJtor 3.19 

MC-U^fl Dual CcrTfp. Up Amp SS 

MC-145&N BdtarbCBd Mc<l ,'C-ltt m3 : fj 

LM-1800 Ptl Slereo OecodBr 2.29 

LM-1S89 VidHMoauUtor 2.79 
LINEAR VOLTAGE REGULATCRS 



LLWBQ.5 
LM-7S0B 
LM-M12 
LM-7815 
Li, 1 73l£ 
LM-7824 



5 Vail PrrsHlve W! Rig 

4 Volt Poslllm Vrtl Reg 

•2 Voll POSHlYfl Voll. Reg 

IS Vflll Rasili^WE Reg 

leVoii Pesiiive Voll Reg 

24 Voll Posilive WE Reg 



1.19 
1.19 
1.19 
1.19 
1.19 
1.19 



1.19 

2,69 



1 M 

1.54 
1.V9 
I 7i 
1,64 
E.3S 
.59 
1.34 
1-39 
I % 



Special 
Purchase 
MV-21D9 

33pl Tuning Dndi 
1 -S ...f.eSaa. 
10 Up .35 ea. 



5% 


MICA CAPS 5% 




Prlcfl Esch 


10pl 


. .43t 560pl..fi6< 


«pl 


..36t 1J«Jp(.,e9t 


nopi 


,J5c 30MC1 .1.39 



ClfJ tot QunnEify Dj-scounf 



^ 



POPULAB 

MICROWAVE 

PARTS 



MHF-S01 «J9 

9- Up 1.S5 

MRF-011 3JB 

B-Up 3.12 

MBLM01 M 

CHIP CAPS 

.001 mfd .50 

26 - Up JX 

JN6W3 11.es 




Handles up to 

15 walls. 4 Ohms. 

3 p;. Ceramic Megnot 

M.SSm. 
10 up '1.49 m. 



o 

75 flH.M CURD SETS 
7a -:*- P:i \fl ■■/. :y r rum (,.|..j- 
ubw mil nmnr dutr fvj Iniinoi 
^luiori an born «iai Sp«i!r roi 
er - euefc nr.'r * un Siwhi 
KnijMii wjiuEit mam hi \i S * 
FOR SIUPLE HOOKUP OF 
VIDEO flEoORDjjftS. TV JETS 
JlNTENHA SYSTEMS. ETC 



IEN0TH PART * NOW 

1 H. CSf-1 Si. Ill n, 

111. c:r? SI. 69 

3 n. csf-3 51.8-9 

eh. csrc s?.d9 m 

ID II. CSF-lC S2.S9 u 



isn. 

zan. 
jsn. 

HA. 
r5H. 
lGfl'l 



53.39 h 

S3. 33 H 
S4.49 ri 
S7.IS r, 
S10.49 *i. 
C5f-1 M $13.39 ti 

ec iL rut «r»il|b] B L 



CSF'15 
CSf-2ft 

CSF-Z5 
CST-Sl) 
CSf'75 



Thts box It 11 *& '"W - 4 v> "H 
- GVz"D with a removable 

aluminum U-ahapad chas- 
sis 1VW -3V2"H -0"D in- 
sida. 

'12.50 m. 

4 Or more *1 0.95 **, 

Caff for La/gar Oua it!j r/ea 



DELUXE A-B SWITCHES 

S^a*jr"y 




F<ir 
CATV MATV ■ VCFt 

75 ohm - 90 db Isolation 

"6.95 c.-,. 



uhf - wr ■ FM 

I-WAY SPLITTER 

> Mmlal 

PM.1030 

15 Ohm 

lO-KI) Mil; 

Low Lose 3.5 4 db 

Low VSWfl 
Wala.proof Housing 

14 't.98aa. 

10'Jii M.59 ■■ 




POPULAR 
MISCELLANEOUS 

rams 

IN<001 Dlocloj 
15 for 

100 for 

Viw 10K 

Tnumpwfieol pots 
1-12 

13- Up 

Torokfs-T30.12 ... .48 

20- Up 25 

Toroids ■ T37-2 .38 

20- Up 25 



II. 00 
5.00 



,:K 



, ORDER NOW 

TOLL f BE E 

8008544655 
714,6355090 



R.F. ELECTRONICS ~ 

lOSSN STATE COLLEGE BLVD. DEFT R fajgn, " 

ANAHEIM. CALIFORNIA 92S05 srffiffi^ a * T 1 

^"T^iv- CLOSED SU 



PERGONAL CHECKS HELD FOR CLEAKAMC.F - »Q MINIMUM OROE.P 



ALL PREPAID ORDERS 2 LSS OR LESS MUSI INCLUDc S2 50 SHIPPING 4 HANDLJNG - SHIPPED SAME DAY RECEIVED 



CIRCLE 27 ON FREE INFORMATION CARD 
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MORE GAIN 

Than a Varactor UHF Tuner 



SATISFACTION GUARANTEED 

Frequency Rang* 470- 899 MHi Channels 
1J -83 . Output Channel 3. Ch 2 ot 4 Avail. 

PART#B20 S 15°° 

WHAT'S IN IT? 

To make a regular UHF tuner into a 6U.CQ HIGH GAIN TUNER, each and every one of 

the following steps Is painstakingly taken by a certified technician: 

1. The first thing GILCO does is change the standard diode lo a hat carrier dtodo. 

2. The tuner's oulpul is then measured on our JERROLD field strength meter and com- 
pared to a computer derived chart from which we determine the correcl value coil lo add 
across the IF oulpul for maximum pm-ptaked gain. 

3. The tuner is then fed a standard tOdb 300 ohm antenna input and while monitoring the 
output on our HEWLETT PACKARD spectrum analyzer, me tuner is tuned lo the desired 
channel and is oscillator is offset for the desired output frequency as follows: 

Channel 2: 58 Mhz. Channel 3: 63 Mhz. Channsl 4: 68 Hhz 
We call this step peaking because llie tuner's output looks like a peak on our spectrum 
analyzer. and the highest point of that peak is actually adjusted for the desired output. 

4. The last step Is one more measurement on the field strength meter which is again com- 
pared lo our performance chart to calculate the correct value of Ihe second coil which is 
added to the tuners internal connections. 

This procedure was developed by GILCO and it is our computer derived performance 
charts that make our tuner better, that's because almost every tuner gets a different value 
coS belore it's peaked and again a different value coil after It's peaked. The combinations 
are endless and me way we determine me values Is our stent... 

GILCO PARTS KIT & 
PRINTED CIRCUIT BOARD 

■ Use with GILCO 
High Gain Tuner 

• Requires NO Modification to 
Your Television 

• Individually Packaged and 
Labeled Paris Save 
Guesswork 

• The only tools required lor 
assembly are: screwdriver, solder- 
ing iron, voltmeter. Wo drilling is re- 
quired to the P^C board. Pro-drilled, pro-screened, plated through Ore 

• This kit was designed to lake ad- fto *' s W£ t " ant - A> **»***, connectors, 22 
vantage of the GILCO high gain tuner P 3 9<> illustrated instruction manual, & Giko Hy- 
which means Its circuitry is simpler Btln tamr - *■ assembles in just 4 /wore. 
and more efficient lhan those circuits thai require inferior varactor tuners. 

FREE 22 Page Instruction Book included wilh each P/C Board or Parts Kit. This in- 
struction book will guide Ihe builder through every step of the assembly. Hearty every 
page is illustrated. With this Instruction Book, estimated assembly time is 4 hours. 

HERE'S WHAT YOU GET FROM GILCO 5 -j j Q0 




Part No. B21 Printed Circuit Board . . 

t. This Printed Circuit Board uses only one 
jumper, others use nine. 

2. The component layout Is semen printed 
on the component side of the P/C board. 

3. The solder side of the P/C board is 
covered with high temperature solder 
Part No. B22 Complete Electronic Parts Kit 



resist. This prevents solder bridges. 

4. Newest Addition: the P/C board Is platad 

through the hobs. This allows for easier 

and more positive soldered contact between 
the parts and the P/C board. 



AH resistors (30), Potentiometers (1-5K, 3-10K). Panel Mount Potentiometer (1 OK), Elec- 
trolytic Capacitors (6), Ceramc and Mylar Disc Capacitors (35). Variable Capacitors (4), 
All integrated Circuits (7). Voltage Regulator, Heat Sink. Diodes (4), IC Sockets (4-8 pin, 
3-14 pin), Power Transformer (24V. tA), Coil Kit with No. 26 wire (4), Speaker (4 ", 
302.), Standoffs. Coaxial Cable, All Miscellaneous Harware, Etc. All parts are individually 
packaged and labeled. 

All components including the Wire, Hardware. Coaxial Cable and Heat Sinks am includ- 
ed in the parts kit. This means your assembly time from start to finish Is just 4 hours. 



#A02 

#A03 



GILCO ACCESSORIES & AMPLIFIER KITS 



New 2 stage, low noise, 28db gain. RF Amplifier Kit Kit *18*° 

New 1 stage, low noise, t4db gain. RF Amplifier Kit Kit *10 M 

GILCO ORDER FORM 

#B20 GILCO Hy-Galn Modified Timer *15 M 



#B21 GILCO Predrllled, Screen Printed, Clrcull Board 



•it*. 



IBZ2 GILCO Parts Kit (less P/C Board) '80" 

nib" 

*18*°_ 
*10 w _ 

Tuta 



tm. B71 , BZ2 Compute P/C Board and Parts Kit (all three) . 

#A02 Two stage, 28 db gain. Amplifier Kit 

#AD3 One stage, 14tlb gain. Amplifier Kit. 

Name 

Address 

City 



_5tate_ 



-Zip 



Til _ 

StHp_ 

Total 



Mail Order Only. Send check or money order to: 
GILCO INTERNATIONAL, INC. 

P.O. Box 8817. Coral Gables, Florida 33124 
CALL (305) 823-5891 tor COD orders PLEASE WRITE FOR OUR FREE CATALOG 
Shipping Orders under S50 add 10%, Orders over $50 add 5%, Fl_ residents +5% Tax 

CIRCLE 84 ON FREE INFORMATION CARD 



The Most Spectacular Deal 
Ever! Only While They Last!!! 



OUTSTANDING 
SURPLUS 
BARGAIN! 



The Original Diablo Hytype II 
Daisy Printers w/KSR Case 




NOW ONLY 



* READY TO USE 
Limited supply, while they last 

• used, refurbished, tested & fully op erational! 

• capable of metal or plastic wheel operation! 

• 35 characters per secondl 

• 1 pitch , 1 2 pitch & proportional space pius pi otti ng ! 

• uses Standard "Diablo" Daisy Wheels! 

• we have WANT spare parts in stock! 
t Interface (RS232 1 Centronics) avallabte too! Pta)M m S25 ,„ w ^ m t UiM ^ 

'This printer requires ±15VDC and +5VDC to operate. 

A Micro-processor interface board for RS-232 sOQCOo 

and Centronics 10 is available for a?0 

S7QOO 




External Diablo power supply for the above: 



We Qte r tie* I Used ROPPY DRIVES. DISK DRIVES. PRIMERS, S HOftE at MR-GAIN PRICES' 1 
Write or Call lor Our Laiesl Flyei NOW'l' 



roducts & 
eripherals 

nlimited 



WAREHOUSE 18 Gramle St Haverhill Mass 0IB30 

MAILORDERS Boi204 Nci 

— — 61 7A372-8637 «*^ 

Sorry No Collect Calls ' 

MasterCard & VISA Accepted 
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ramsEnj the first name in Counters ! 



9 DIGITS 600 MHz $129f IRED 




SPECIFICATIONS: 
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The CT-90 is the most versatile, feature picked counter available for less 
thanS300,00! Advanced design feature* include; three selectable gate times, 
nine digits, gate indicator And i unique display hold function which holds the 
displayed count after the input signal is removed! Also, ilOntHzTCXOtimc 
base is used which enables easy zero beat calibration checks against WWV. 
Optionally-, an internal nicad battery padcexte-miJ time base input and Micro- 
power high stability crystal oven time base are available. The CT-9Q, 
performance you can count on! 



Range: 
Sensitivity: 

Resolution: 



Display: 
Time base: 



20 Hi to 600 MHz 

Less than 10 MV lo 150 MHz 

Leu than 50 MV to 500 MHz 

0.1 Hz (10 MHzranfc) 

1.0 Hz (60 MHz range] 

10.0 Hz (600 MHz range) 

9 digits OA f LED 

Standard- 10.000 mHz, 1.0 ppm 2D-40 a C 

Optional Micro-power oven-0.1 ppm 20-40" C 

8-15 VAC ft 250 mi 



7 DIGITS 525 MHz $99f IRED 




SPECIFICATIONS 


Ranee: 


20 Hi to 525 MHz 


Sensitivity: 


Less linn 50 MV to 150 MHz 




Less than 150 MY to 500 MHz 


Resolution: 


1.0 Hz (5 M Hi range) 




10.0 Hi (50 MHz range) 




I0O.0 Hz (500 MHi range) 


Display: 


7 digits 0.4" LED 


Time base: 


1.0 ppm TCXO 2W0°C 


Power 


12 VAC « 250 ma 



Toe CT-70 breaks the price barrier on lab quality frequency counters 
Deluxe features such as three frequency ranges - each with pre- amplification, 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with 1 .0 ppm accuracy- that's .0001%! The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 



PRICES: 

CT-70 wired, I yearwarranty S99.95 
CT-70 Kit, 90 day parts war- 
ranty 84.95 
AC-l AC adapter 3.95 
BP-I Nicad pack + AC 
adapter/charger 1 2.95 



7 DIGITS 500 MHz $7955 

WIRED 




MINI- 100 wired, I year 




warranty 


179.95 


AC-Z Ac adapter for MM1- 




100 


3.95 


BP-Z Nicad pack and AC 




adapter/charger 


12.95 



Here's a handy, general purpose counter that provides most counter 
functions a; an unbelievable price, The MINI- 1.00 doesn't have the full 
frequency range or input impedance qualities found in higher price units, hut 
for basic RF signal measurements, it can't be beat! Accurate measurements 
can be made from I MHz all the way up to 5 00 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired Add the nicad pack option and the MINI- 1 00 makes an ideal addition 
to your tool boa for "in- the- field" frequency checks and repairs. 



SPECIFICATIONS: 



Range 

Sensitivity: 

Resolution: 

Display: 
Time base 
Power; 



I MHz to 500 MHz 
Lew than 25 MV 
100 Hz (slow gate) 
1,0 KHz (fast gate) 
7 digits, 0.4" LED 
2,0 ppm 2O40'C 
5 VDC @ 200 ma 



8 DIGITS 600 MHz $159|* 

WIRED 




SPECIFICATIONS: 

Range: 20 Hz to 600 MHz 

Sensitivity; 




The CT-S0 is a versatile lab bench counter that will measure up 106OO MHz 
Lew than 25 mv to 150 MHz with 8 diait precision. And, one of its best features is the Receive Frequency 



Resolution: 



Lets than 150 mv 10 600 MHz 
1.0 Hz (60 M Ha range) 
10.0 Hz (600 MHz range) 
S digits 0.4" LED 
2.0 ppm 20-40* C 
110 VAC or 12 VDC 



Adapter, which turns the CT-50 into a digital readout for any receiver. The 
adapter is easily programmed for any receiver and a simple connection to the 
receiver's VFO is all that is required for use. Adding the receiver adapter in no 
way limits the operation of the CT-50. the adapter can be conveniently 
switched on or off. The CT-50, a counter that can work double- duty! 



PRICES: 

CT-50 wired, I yearwarranty 
CT-50 Kit, 90 day pans 
warranty 

RA-I, receiver adapter kit 
RA-I wired and pre- program- 
med (send copy oT receiver 
schematic) 



SI 59.95 



119.95 
14.95 




DIGITAL MULTIMETER $99 f IRED 



..EiycES; 

DM-TO0 wired 1 yearwananty S99.95 
DM100 Kit, 90 day parts 

warranty 79,95 

AC- 1, AC adaptor 3.95 
BP-.1. Nicad pack -AC 

adapter/ charter 19-95 

MM, Probe kit 2.95 



The DM-700 offers professional quality performance at a hobbyist price. 
Features include; 26 different ranges and 5 functions, all arranged in a 
convenient, easy to use format. Measurements arc displayed on a large 3vi 
digit, ■■■: inch LED readout with automatic decimal placement, automatic 
polarity, overran pe indication and overload protection up to 1250 volts on all 
ranees, malt ing it virtually goof-proof! The DM-700 looks great, a handsome, 
jet black, rugged ABS case with convenient retractable tilt bail makes it an 
ideal addition to any shop. 



SPECIFICATIONS; 

DC/ACvolts lOOuVtol KV,5 ranges 

DC/ AC 

0.1 uA to 2.0 Amps, 5 ranges 

0.1 ohms to 20 Megohms, 6 ranges 



current 

Resistance: 

Input 

impedance: 

Accuracy; 

Power 



10 Megohms. DO AC volts 
0.1% basic DC volts 
4 'C cells 



AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hz resolution! 

S29.95 Kit S3 9.95 Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug , $ 7.95 

High impedance probe, light loading, a.*,..*.*.'..,.*-..*... ..^.* 15.95 

Low pass probe, for audio measurements 1 5.95 

Direct probe, general purpose usage .a..,.,...,...*,.... 12.95 

Tilt bail, for CT70 T 90, MINI- 100 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal 14,95 



COUNTER PREAMP 

For measuring extremely weak signal* from 10 to 1 .000 
MHz. Small sec, powered by plug transformer- Included. 

* Flat 25 db gain 

* BNC Connecton 

* Great for sniffing RF with pick-up loop 

$34,95 Kit S44.95 Wired 



ri nv!i, :l i :iir li ;<.. i i :. 

2575 BAIRD RD. • PENFIELD, NY 14526 



» tpi I Cl dnyt ii hfjT pl#oi*d. 



PHONH. ORDERS 
CALL 716-586-3950 



►iHu-mfltf » la o mo-i. i m w n» gf 1 10 O « •r sjbuji, add I is COG add 
iJ O'dattundb' J 10 uddf! SO Ni-inJinMidrj? rm 
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CHARGES VOLUME DISCOUNT 

Add "xV ijiij :. 0,00 * 44.99 

AddvO.Tj^ 100,00 s 344 .9* . I 

Add>0.30« ?S0 00 ■««,?? I 

Add S0.3S * 10D Ot) ifl'Jfl fl'i I 

MoCbanHl 11Q00-00 4 Up. I 
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THE SOLUTION COMPUTER 

An Affordable 64K Assembled Computer With These Features: 






SEI, Inc. 

657 Academy Drive 
Norfhbrook, Illinois 60062 



• Fully compatible with Apple® II + 

• Original design! 

• Fully assembled and tested! 

• Detachable keyboard for easy use. 

• Uses 64K * 1 Dynamic Ram. 

• 9 on board peripheral connectors for expansion. 

• Uses 6502 mpu. 

$67500 eac h (Monitor not included) 
Add 'HO for 12" Amber Monitor. 
Add 5% shipping and handling. 

We believe the Solution Computer will be the answer for 

people who realize a greal product when they see one. 

Many other peripheral card products are available for 

the Solution Computer. Send for a free color brochure 

today. 

For Information Call (312) 564-0104 

To Order Call (800) 323-1327 

Note: Hue lo the demand of thin computer, delivery will vary from 2-4 lyeeks. 

VISA and MASTERCARD acceptable. 

Minimum order $15.00. Add 10% shipping on orders under $35,00. Orders 

ever $35.00 ndd 5%. Illinois residents add 6% Illinois Slale Tax. 
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ELECTRONIC 
COMPONENTS 



MANUFACTURERS OF QUALITY | 
ELECTRONIC COMPONENTS 

Bo?t*ry Clips A HoldtM 
Cable Self ConnaClon Capacitors. 
Displays. LED rUfll Jacks &. Plugs 
Knobi Lamp* Pot ■ ntr a m of ♦ri- 
RF Colli Rolayt Rtiisten 

Switch* I Semicondu cl ori Spoaliert 
T * s I Equipment Translorm«fi Tool* 

Wi-o * Cable 
WE STOCK What W* Catolocj 1 

■ i ;:■■■. .:•-,: >,'.:■-,![■ 0»ifc * P'-on* end Mail 

Gprn Fr&m (i wo r iPil. O.-dp.i W.i<cmr 

■ TERMS t D V,ie • Ovt. lO.MQ 

■ Open Atiou'iH pWailtfajt] llffHlift l-b-c 



MOUSER ELECTRONICS 

11433 WOQDSIDE AVE.. SANTEE. CA 92071 
PHONE. (619) 449-2222 TWX: 910 -331-1175 
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PREVENT 
HI-TECH 
HEADACHES 



Our inula l iii> 

eliminate 

equipment 

Interaction, 

clean up interference, 

riirh damaging power line spikes and 

lightning hursts, 

ISO-1 Isolator 

3 isolated sockets; quality spike 
suppression; basic protection, . . 176.95 

ISO-3 Super-Isolator 

3 dual isolated sockets; suppressor; 
commercial protection. ...... 115.95 

ISO-17 Magnum Isolator 

i quad isolated socket*; suppressor; 
laboratory grade protection. . . 200.95 






i Electronic Specialists, Inc. 

171 S.MainSl . Box 3B9,Naliclt. MA 01760 

Toll Free Order Desk 1-800-225-4876 
MasterCard. VISA, American Express 
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CABLE TV 



CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$ Buy Warehouse Direct & SaveS 



tfm 



36 channel 
converter 

$4595 




36 channel 

wired remote 

converter 

only 

$88 95 



Send $2 for complete catalog 
of converters and uma amblers 

'.m.uiM's Discounts • Vts.a * Maiter Charge 

Add 5** ■shipping — Mich, resident* add 4*« sales tax 



C&D Electronics, Inc. 

P.O. Box 21, Jenison, MI 49428 
(616)669-2440 



JDR SUPER SPECIALS! 



THE LEADER IN 



HUBS f Oil THESE 

FANTASTIC 



0KlfflSM5832RS 

MICROPROCESSOR 

COMPATIBLE 

CLOCK/CALENDAR CHIP 

3.95 100/3.25 «. 

32.768KHZ XTAL .95 

OTHER CRYSTALS 

3.579545MHZ ,95 

5.0GSSMHZ 1.95 

18.432MHZ 1.95 



78IYI05 

VOLTAGE 
REGULATOR 

Tl PART#UA78M05C 

STANDARD TO-220 CASE 

5 VOLT AT BOOM A CAN BE 

USED AS 7805T IN MOST 

APPLICATIONS 



.29 



100/.25 EA. 



ORDER TOLL FREE 
800 538-5000 
800 062-6270 

(CA Residents) 




MasterCard 



CONNECTORS 

IDP-18 IDC DIP— PLUG .95 

IOE-34 IDC EDGE-CARD 1.95 

ICC-14 DIP HEADER" .43 

ICC-16 DIP "HEADER" ,59 

44P-ST PC EDGE-CARD 1.95 
DB25PC/P VERTICAL 

PC-MOUNT 1.49 
DB25PC/S VERTICAL 

PC-MOUNT 1.69 

TRANSISTORS 



2 N 3904 TO-92 

2 N 3906 TO-92 

PN2222 TO-92 



100/7.95 
100/7.95 
100/7.95 



CERAMIC 

mONOLITHIC CAPS 

AT THE PRICE 

Op DISCI 

.1UF-MONO 100/12.00 

.047UF-MONO 100/11.00 

-01UF-MONO 100/10.00 

PRIME LED'S 

JUMBO RED 100/ 9.00 

JUMBO YELLOW 100/12.00 

JUMBO GREEN 100/12.00 

50B2-7760 10/ 7.9S 



JDR IYIICRODEUICES 

IS PROUD TO INTRODUCE 

ARK ELECTRONIC ENTERPRISES 

AS Alt AUTHORIZED DISTRIBUTOR 

SERVING THE MIDWEST WITH HIGH 

QUALITY JDR MERCHANDISE 

CALL OR STOP BY 

ARK 

ELECTRONIC ENTERPRISES 
734 Phillips Avenue 
Toledo, Ohio 43612 

(419) 476-6727 




MICROPROCESSOR 


ZBOA-CPU 


3.95 


ZSOA-CTC 


3.95 


ZSOA-PIO 


3.95 


zboa-sio/1 


12.95 


Z80A-DART 


6.95 


6066 16-BIT SMHZ 


19.95 


68A0Q CPU 1.5MHZ 


2.95 


66A1Q RAM 1.5 MHZ 


1,95 


68A21 PIA 1.5MHZ 


2.95 


68A5Q ACIA1.5MHZ 


2.95 


1 6520/5920 PIA 


2.95 I 



MEMORV 




2102L-4 45GNS-LP 
2111L 4S0NS-LP 
2112 4S0NS 
2114 450NS 
2114-25 2S0NS 
TMS4027 250NS 


.55 
1.49 
1.99 

.99 
1.09 

.99 


SPECIAL 
TMS40B0/2T07 




4096 x 1 DYNAMIC 
RAMSTI OR INTEL 
YOUR CHOICE 


.69 



SPECIAL THANHS 

to man for his 



■H 



WHICH WILL ENABLE 



diniui 



LINEAR I.C.'S 




DISH CONTROLLERS 

1771' 11,95 


LM1S00 


1.95 1 


1791 18.95 


LM1310 


.99 ■ 


1793 18.95 


MC1330 
MC1350 


.99 ■ 

.89 I 


CRT CONTROLLERS 


MC135S 


.99 1 


DPB350 19.95 
CRTS027 9,95 


HAM TO FIDO BLACK 




CRT5037 9.95 


CONDUCTIVE FOAM 




D-RAM CONTROLLERS 


14" i 26" SHEET 12.00 1 


8202 17.95 

8203 32.95 


12" I 13" SHEET 


6.00 ■ 


3242 5.95 



Visit our 



lHJEmSIm 



HOURS 10-3 



JDR Microdevices 

1 224 S. Bascom Ave, • San Jose, CA 951 28 
(408) 995-5430 • Telex 171-110 



VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat, 11-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For ihJppJng Include J2 lor UPS Ground or $3 lor UPS Blue 
Label Air. (tern* over S pound* require additional shipping charge*. 
Foreign orderi, Include ■uMclenl amount for thlpplng There (■ a $10 
minimum order. Bay Are* and Lot Angelei Counsel add E V* Salei 
Tas Oilier California rvildentt add 6 : i Sales Tax, We reatrv* the 
Tighi lo tubatltule manufacturer. Not retponiible lor typographical 
errori. Prlcei are i ublect to change with our notice We will malch or 



1933 JDH MICRODEVICES. INC- 
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64K DYNAMIC 
200 NS 



2KX8 STATIC 
200 NS 



STATIC RAMS 



Z-80 

2.5 Mhz 



2101 

5101 

2102-1 

2102L-4 

2102L-2 

2111 

2112 

21 14 

2114-25 

2114L-4 

2114L-3 

2114L-2 

2147 

TMS4044-4 

TMS4 044-3 

TMS4044-2 

MK4118 

TMM2016-200 

TMM2Q16-150 

TMM2016-100 

HM6116-4 

HM6116-3 

HM6116-2 

HM6116LP-4 

HM6116LP-3 

HM6116LP-2 

Z-6132 



256 I 4 
256 < 4 
1024 y 1 
1024 ■ 1 
1024 x 1 
256 It 4 
250 I 4 
1024 X 4 
1024 I 4 
1024 i 4 
1024 I 4 
1024 I 4 
4096 I 1 
4096 X 1 
4096 I 1 
4096 I 1 
1024 I 8 
2018 I 9 
2046 1 S 
2048 x 8 
2043 » a 
2043 x 3 
2043 X 8 
2048 x 8 
2043 x 8 
2048 x 8 
4096 x 8 



(450ns) 
(4S0l>J) 
(450 ni) 
(450n«) 
(250ns) 
(450ns) 
(450ns) 
(4 SOns) 
(250m) 
(450ns) 
(300ns) 
(200nt) 
(55ns) 
(450ns) 
(300ns) 
(200 ns) 
(2 50 in., 

(200n») 
(150ns) 
(100ns) 
(200ns) 

(150ns) 
(120 ns) 
(200ns) 
(150 ns) 
(120 ns) 
(300ns) 



(cmos) 



(LP) 
(LP) 



(LP) 
(LP) 
(LP) 



(cmos) 

(cmos) 

(cmos) 

(cmos)(LP) 

(cmos)(LP) 

(cmos)(LP) 

(Qstat) 



1.95 1 


Z60-CPU 


3 .95 ■ 


280-CTC 


.89 ■ 


Z80-OART 1 


.99 1 


ZBO-DMA 


1.49 I 


Z80-PIO 


2.49 ■ 


ZS0-S1O/0 1 


2.99 ■ 


Z80-SIO/1 1 


3/9.95 ■ 


Z80-SIO/2 1 


8/ 10.95 ■ 


zeo-sio/9 1 


3712.95 ■ 


4.0 Mhz 


8/13.45 ■ 


ZSOA CPU 


8/13.95 ■ 
4.95 ■ 


ZBOA-CTC 


ZBOA-DART 1 


3.49 1 
3.99 ■ 


Z80A-DMA 1 


ZBOA-PIO 


4.49 1 


Z60A-SIO/0 1 


9.95 1 


ZSOA-SIO/1 1 


4.15 1 


Z60A-SIO/2 1 


4.95 1 
5.15 ■ 

4.75 ^M 


ZSOA-5IO/9 1 


6.0 Mhz 


4.95 ■ 


ZSOB-CPU 1 


8.95 ■ 


ZBOS-CTC 1 


5.95 ■ 


zsoa-pio 


6.95 ■ 


ZSOS-DART 1 


10.95 ■ 
34.95 ■ 


ZILOG 



LP ' Low Power 



Gstal Ouasi-Slatic 



DYNAMIC RAMS 



TMS4027 

UPD411 

MM.5 2S0 

MK4108 

MM529B 

4116-300 

4116-250 

4116-200 

4116-150 

4116-120 

2118 

4164-200 

4164-150 



4096 .( 1 
4096 * 1 
4096 X 1 
3192 X 1 
8192 I 1 
16384 i 1 
16384 X 1 
16334 x 1 
16384 x 1 
16384 t 1 
16384 x 1 
65536 x 1 
65536 x 1 



(250ns) 

(300ns) 

(300ns) 

(200ns) 

(250m) 

(300ns) 

(250ns) 

(200ns) 

(150ns) 

(120ns) 

(150ns) (5») 

(200ns) (5*| 

(150ns) (5v) 



1.99 

3.00 

3.00 

1.95 

1.85 

8/11.75 

3/11.95 

8/12.95 

8/14.95 

8/29.95 

4.95 

S-.95 

B.95 



5V single 5 volt supply 











EPROMS 




1702 


255x8 (1us) 


4.50 


2708 


1024 X 8 (450ns) 


3.95 


2758 


1024 X 8 (450ns) (5v) 


5.95 


2716 


2048 I 8 (450ns) (5vl 


3.95 


2716-1 


2048 X 8 (350ns) (5v) 


5.95 


TMS2516 


2048 X 3 (450ns) (5v) 


5.50 


TMS2716 


2048 X 8 (450ns) 


7.95 


TMS2532 


4096 x 3 (450ns) (5v) 


5.95 


2732 


4098 X 8 (450ns) (Sv) 


4.95 


2732-250 


4096 x 3 (250ns) (5v) 


8.95 


2732-200 


4098 X 8 (200ns) (5v) 


11.95 


2764 


8192 X 8 (450ns) (5vl 


9.95 


2764-2S0 


8192 X 3 (250ns) (5v) 


14.95 


2764-200 


8192 X 8 (200ns) (5v) 


24.95 


TM52564 


8192 X 3 (450ns) (5v) 


17.95 


MC687S4 


8192 X B (450ns) (5v)(24 pin) 


39.95 


27 1 28 


16384x8 Call 


Call 




5v - Single 5 Volt Supply 




EPROM ERASERS 




Capacity Intensity 






Timer Chip (uW/Cm 1 ) 




PE-14 


6 5,200 


83.00 


PE-14T 


X 6 5,200 


119.00 


PE-24T 


X 9 6,700 


175.00 


PL-265T 


X 20 6,700 


255.00 


PR-125T 


X 16 15,000 


349.00 


PR-320 


X 32 15,000 


595.00 



Z6132 
L.Z8671 



3.95 
4.49 
10.95 
14.95 
4.49 
16.95 
16.95 
16.95 
16.95 

4.95 
4.95 
1 1.95 
16.95 
4.95 
16,95 
16.95 
16.95 
16.95 

11.95 
13.95 
13.95 
19.95 



34.95 
39.95 J 



CRYSTALS 



32.76B khz 

1.0 mhz 

1.8432 

2.0 

2.097152 

2.4576 

3.2768 

3.579535 

4.0 

5.0 

5.0688 

5.185 

5,7143 

6.0 

6.144 

6.5536 

8.0 
10.0 

10 73BE35 
14.31618 
15.0 
16.0 
17.430 
18,0 
18,432 
20.0 
22.1164 
. 32.0 



1.95 
4.95 
4.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3,95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3,95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3,95 
3.95 J 



CRT 




CONTROLLERS | 


6845 


14.95 


68B45 


19.95 


HD46505SP 


15.95 


6847 


1 1.95 


MC1372 


6.95 


68047 


24.95 


6275 


29.95 


7220 


99.95 


CRT5027 


39.95 


CRT 5037 


49.95 


TMS9916A 


39.95 


DP8350 


49.9sl 



8000 




8035 


5.95 


3039 


6.95 


INS-8060 


17,95 


INS-8073 


24.95 


8080 


3,95 


8085 


5.95 


S0S5A-2 


11.95 


6086 


29.95 


8087 


CALL 


6086 


39.95 


8089 


89,95 


6155 


6,95 


8155-2 


7,95 


8156 


6.95 


6185 


29,95 


8185-2 


39.95 


8741 


35.95 


8746 


24.95 


. 6755 


24.95 



6800 



8200 




8202 


24.95 


8203 


39.95 


8205 


3.50 


8212 


1.80 


8214 


3.95 


8216 


1.75 


8224 


2.25 


8226 


1.60 


8228 


3.49 


8237 


19.95 


8237-5 


21.95 


8238 


4.49 


8243 


4.45 


8250 


10.95 


8251 


4.49 


8253 


6.95 


8253-5 


7.95 


8255 


4.49 


825S-S 


5.25 


8257 


7.95 


8257-5 


8.95 


S2S9 


6.90 


8259-5 


7.50 


8271 


39.95 


8272 


39.95 


6275 


29.95 


8279 


8.95 


8279-5 


10.00 


8282 


6.50 


8263 


3.50 


8284 


5.50 


8286 


6.50 


8267 


5.50 


8283 


25.00 


8289 


49.95 J 



F DISC 




CONTROLLERS 


1T71 


16.95 


1791 


24.95 


1793 


26.95 


1795 


49.95 


1797 


49.95 


2791 


54.95 


2793 


54 95 


2795 


59.95 


2797 


59.95 


6843 


34.95 


6272 


39.95 


UP 0765 


39,95 


MB6876 


29.95 


MB8B77 


34.95 


1691 


17.95 


L2J43 


18.95 



68000 

6800 

6802 

6808 

6809 E 

6309 

6610 

6820 

6621 

6828 

6340 

6843 

6844 

6845 

6347 

6350 

6B52 

6860 

6862 

6875 

6880 

6883 

68047 

68468 

6800 
6BB00 
68802 
68H09E 
66S09 
68H10 
68B21 
68B45 
68 S SO 
E8B00 



59.95 

3.95 

7.95 

13.90 

19.95 

11.95 

2.95 

4.35 

3.25 

14.95 

12.95 

34.95 

25.95 

14,95 

11.95 

3.25 

5,75 

9.95 

11.95 

6.95 

2.25 

22.95 

24.95 

19.95 

1MHZ 

1D 95 

22.25 

29.95 

29.95 

6.95 

6.95 

19.95 

S.95 

2 MHZ 



6500 



6502 
6504 
6505 
5507 
6520 
6522 
6532 
6545 
6551 

6502A 
6522A 
6532A 
6S45A 
6551A 

65023 



4.95 
6.95 
8.95 
9.95 
4.35 
7.95 
9.95 
22.50 
11,85 

6.95 

9.95 

11.95 

27.95 

11.95 

14.95 . 



UARTS 
AY3-1014 
AV5-1013 
AY3-1015 
PT1472 
TH1602 
2350 
2651 

TMS6011 
I M 6102 
IM6403 
IN SO 2 50 



6.95 
3.95 
6.95 
9.95 
3.95 
9.95 
8.95 
5.95 
7,95 
6.95 
10.95 



GENERATORS 
BIT-RATE 

MC14411 

BR1941 

4702 

GOM5016 

COMI116 

MM5307 



11.95 
11.95 
12.95 
16,95 
10.95 
10,95 



KEYBOARD 
CHIPS 

AV5-2376 11.95 

AYS -3600 11.95 

L.AY5-3600PRO 11.9SJ 



[CONNECTORS 1 

RS232 MALE 2.50 

RS232 FEMALE 3.25 

RS232 HOOD 1,25 

Ls-100 ST 3.95J 



FUNCTION 

MC4024 3.95 

LM566 1.49 

XR2206 3.75 

L 8038 3.95 j 



74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74 L SOS 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS1S 
74LS20 
74LS21 
74L522 
74LS26 
74L527 
74LS26 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS4S 
74LS49 
74LS51 
74LS54 
74LSSS 
74LS63 
74LS73 
74LS74 
74LS7S 
74LS76 
74LS78 
74LSS3 
74LSB5 
74LS86 
74LS90 
74LS91 
74LS92 
74LS93 
74LS9S 
74LS96 
74LS107 
74LS109 
74LS112 
74LS113 
74LS114 
74LS122 
74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS137 
74LS138 
74LS139 
74LS145 
74 LSI 47 
74LS148 
74 LSI. 51 
74LS153 
74 LSI 5-', 
74LS1S5 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74L5165 
74LS166 
74LS166 
74LS169 
.74L5170 



74LS00 



.24 
.25 
.25 
.25 
.24 
.25 
.28 
.29 
.25 
.35 
.35 
.45 
.59 
,35 
.25 
.29 
.25 
.29 
.29 
.35 
.25 
.29 
.55 
.35 
.35 
.25 
.49 
.75 
.75 
,7S 
.25 
.29 
.29 
1-25 
,39 
.35 
.39 
.39 
.49 
.60 
.89 
.39 
.55 
.89 
.55 
.55 
.75 
.89 
.39 
.39 
.39 
.39 
.39 
.45 
.79 
2.90 
.49 
.49 
.59 
.59 
.39 
,99 
.55 
.55 
1.20 
2.49 
1.35 
.55 
.55 
1.90 
.69 
.69 
.65 
.59 
.69 
.65 
.69 
.65 
.69 
.95 
1.95 
1.75 
1.75 
1,49 



74LS173 

74LS174 

74LS175 

74LS181 

74LS189 

74LS190 

74LS191 

74LS192 

74LS193 

74LS194 

74LS195 

74LS196 

74LS197 

74LS221 

74LS240 

74LS241 

74LS242 

74LS243 

74LS244 

74LS245 

74LS247 

74LS249 

74LS249 

74LS251 

74LS253 

74LS257 

74LS25S 

74LS259 

74LS260 

74LS266 

74LS273 

74LS275 

74LS279 

74LS280 

74LS283 

74LS290 

74LS293 

74LS295 

74LS293 

74LS299 

74LS323 

74LS324 

74LS352 

74LS3S3 

74LS363 

74LS364 

74LS365 

74LS366 

74LS367 

74LS368 

74LS373 

74LS374 

74LS377 

74LS378 

74LS379 

74LS395 

74LS386 

74LS390 

74LS393 

74LS395 

74LS399 

74L5424 

74LS447 

74L5490 

74LS624 

74LS640 

74LS645 

74LS668 

74LS669 

74LS670 

74LS674 

74LS682 

74LS683 

74LS684 

74LS685 

74LS686 

74LS689 

74LS763 

S1LS95 

81LS96 

81LS97 

81LS96 

25LS2521 

25LS2569 



.69 
.55 
.55 

2.15 

8.95 

.69 

.69 

.79 

.79 

.69 

.69 

.79 

.79 

.89 

.95 

.99 

.99 

.99 

1.29 

1.49 

.75 

.99 

.99 

.59 

.59 

.59 

.59 

2.7S 

.59 

,55 

1.49 

3.35 

.49 

1,98 

.69 

.89 

.89 

.99 

.89 

1.75 

3.50 

1.75 

1.29 

1.29 

1.35 

1.95 

.49 

.49 

.45 

.45 

1.39 

1.39 

1.39 

1.16 

1.35 

1.90 

.45 

1.19 

1.19 

1.19 

1.49 

2.95 

.37 

1.95 

3.99 

2.20 

2.20 

1.69 

1.89 

1.49 

9.65 

3.20 

3.20 

3.20 

3,20 

2.40 

3.20 

24.95 

1.49 

1.49 

1.49 

1.49 

2.80 

4.25, 



JDR Microdevices 

1224 S. Bascom Ave. • San Jose, CA 95128 
(408) 995-5430 • Telex 171-110 



1993 JDR MICRODEVICES. INC. 



VISIT OUR RETAIL STORE 

HOURS: M-W-F t 9-5 T-Th. t S-9 Sat. 11-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TED MS: For ihipplng Include $2 for UPS Ground or (3 Tor UPS Blue 
Label Air. Hems over 5 pound* require Additional shipping charges. 
F onrign orderi. include iufNclent amount for shipping. There li ■ $10 
minimum order Bay Area and Lui Angelei Counties add ftM Sales 
T*k Other California residents add €,'-> Sale* Tan, We reserve the 
right to substitute manufacturer. Not responsible far typographical 
errors. Prices are subject 1o change without notice We will match or 
beat any compeiMor't price provided II la not below our cost. 
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7400 

7*01 

7401 

7403 

7404 

7405 

74 H 

7407 

740B 

7409 

7410 

7411 

7412 

7413 

7414 

7416 

7417 

7430 

7421 

7422 

7423 

7425 

742B 

7427 

7428 

7430 

7432 

7433 

7437 

7438 

7440 

7442 

7443 

7444 

7445 

7446 

7447 

7448 

7450 

7451 

7453 

7454 

7460 

7470 

7472 

7473 

7474 

7475 

7476 

7480 

T481 

7482 

7483 

7485 

7486 

7480 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

7497 

74100 

74107 

74109 

74110 

74111 

74116 

74120 

74121 

74122 

74123 

74125 

74126 

74128 



7400 



.19 
.18 
.19 
.19 
.19 
.25 
.29 
.29 
.24 
.19 
.19 
.25 
.30 
.35 
.49 
.25 
.25 
.19 
.35 
.35 
.29 
.29 
.29 
.29 
.45 
.19 
.29 
.45 
.29 
.29 
.19 
.49 
.65 
.69 
.69 
.69 
.69 
.69 
.19 
.23 
.23 
.23 
.23 
.35 
.29 
.34 
.33 
.4$ 
.35 
.50 
1.10 
.95 
.50 
.50 
.35 
2.15 
.35 
.40 
.50 
.35 
.65 
.55 
.70 
2.75 
1.75 
.30 
.45 
.45 
.55 
1.55 
1.2D 
.29 
.45 
.49 
.45 
.45 
.55 



74132 
74136 
74141 
74142 
74143 
74145 
74147 
74148 
74150 
74151 
74152 
74 153 
74154 
74155 
74156 
74157 
74159 
74150 
74161 
74162 
741B3 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
7417B 
74179 
74180 
74181 
741 12 
74184 
741 M 
74180 
741 B1 
74192 
74193 
74194 
74195 
74196 
74197 
7419* 
74199 
74221 
74246 
74247 
74248 
74249 
74251 
74259 
74265 
74273 
74276 
74279 
74283 
74284 
74285 
74290 
74293 
74208 
74351 
74365 
74366 
74367 
74388 
74376 
74390 
74393 
74425 
74426 
74490 



CLOCK 
CIRCUITS 

MM5314 4.95 

MM5369 3.95 

MM5375 4.95 

MM58167 8.95 

MM58174 11.95 

MSM5832 6.95 



.45 

.50 

.85 

2.35 

2.95 

.60 

1.75 

1.20 

1.35 

.55 

.65 

.55 

1.25 

.75 

.65 

.55 

1.65 

.85 

.69 

.85 

.69 

.85 

.86 

1.00 

2.95 

1.65 

5.95 

.75 

.89 

.89 

.89 

.75 

LIS 

1,75 

.75 

2.25 

.76 

2.00 

2.00 

1-15 

LIS 

.79 

.79 

.85 

.85 

.79 

.75 

1.35 

1.35 

1.35 

1.35 

1.25 

1.S5 

1.95 

.75 

2.25 

1.35 

1.95 

1.25 

.75 

2.00 

3.75 

3.75 

.95 

.75 

.85 

2.25 

.65 

.65 

.65 

.65 

2.20 

1.75 

1.35 

3,15 

.35 

2.55 









LINEAR 










RCA 




LM301 


.34 


LM340(>ee7BOO) 


LMS66 


1.49 


LM1800 


2.37 


CA 3023 


2.75 CA 3082 


1.65 


LM301H 


.79 


LM348 


.09 


LM567 


.89 


LM1S12 


8.25 


CA 3039 


1.29 CA3083 


1.55 


LM307 


.45 


LM350K 


4.95 


NE570 


3.95 


LM1830 


3.50 


CA 3046 


1.25 CA 3086 


.60 


LM30B 


.69 


LM350T 


4.60 


N6571 


2.95 


LM1871 


S.49 


CA 3059 


2.90 CA 3089 


2.99 


LM309H 


LIS 


LM35S 


.69 


NE592 


2.75 


LM1872 


5.49 


CA 3060 


2.90 CA 3096 


3.49 


LM309H 


1.95 


LM359 


1.79 


LM709 


.59 


LM1877 


3.25 


CA 3065 


1.75 CA3130 


1.30 


LM309K 


1.25 


LM376 


3,75 


I.M710 


.75 


LM1889 


1.95 


CA3080 


1.10 CA3140 


1.15 


LM310 


1.75 


LM377 


1.95 


LM711 


.79 


LM1S96 


1.75 


CA 3081 


1.65 CA3146 


1.8S 


LM311 


.64 


LM378 


2.50 


LM723 


.49 


ULN2003 


2.49 


CA 3 161 




LM311H 


.89 


LM3 79 


4.50 


LM723H 


.55 


LM2877 


2.05 








LM312H 


1.75 


LM380 


,89 


LM733 


.98 


LM287B 


2.25 




Tl 




LM317K 


3.95 


LM380N-S 1.10 


LM741 


.35 


LM290D 


.85 






LM317T 


1.19 


LM381 


1.60 


LM741N-14 .35 


LM2901 


1.00 


TL494 


4.20 75365 


1.95 


LM318 


1.49 


LM3S2 


1,60 


LM741H 


.40 


LM3900 


.59 


TL496 


1.65 75450 


.59 


LM31SH 


1.59 


LM383 


1.95 


LM747 


.69 


LM3905 


1.25 


TL497 


3.25 75451 


.39 


LM319M 


1.90 


LM384 


1.95 


LM748 


.59 


LM3909 


.98 


75107 


1.49 75452 


.39 


LM319 


1.25 


LM386 


.89 


LM1014 


1.19 


ll.li'1" 


2.25 


75110 


1.9S 7S4S3 


.39 


LM320 (tee 7300) 


LM387 


1.40 


LM1303 


1,95 


LM3914 


3.95 


75150 


1.95 75454 


.39 


LM322 


1.65 


LM389 


1.35 


LM1310 


1.49 


LM391S 


3.95 


75154 


1.9S 75491 


.79 


LM323K 


4.95 


LM390 


1.95 


MC1330 


1.69 


LM3916 


3,95 


75188 


1.25 75492 


.79 


LM324 


.59 


LM392 


.69 


MC1349 


1,89 


MC4024 


3.95 


751B9 


1.2S 75493 


.89 


LM329 


.65 


LM394H 


4.60 


MC1350 


1.19 


MC4044 


4,50 


75494 .89 




LM331 


3.95 


LM399H 


5. DO 


MC135B 


1,69 


RC4136 


1.25 








IM334 


1.1 » 


NE531 


2.95 


MC1372 


6.95 


RC4151 


3.95 




BI FET 




IM335 


1.40 


NE555 


.34 


LM1414 


1,59 


LM42SQ 


1.75 






LM336 


1.75 


NES56 


.65 


LM1458 


.59 


LM4500 


3,25 


TL071 


.79 TL0B4 


2.19 


LM337K 


3.95 


NES58 


1.50 


LM148S 


.69 


RC45S8 


,69 


TL072 


1.19 LF347 


2.19 


LM337T 


1.95 


NES61 


24.95 


LM1469 


.69 


LM13080 


1,29 


TL074 


2.19 LF351 


.60 


LM33BK 


6.95 


NES64 


2.95 


LM1496 


.85 


LM13600 


1.49 


TL081 


79 LF3S3 


1.00 


LM339 


.99 


LM565 


.99 


(.M1SS8H 


3.10 


LM13700 


1.49 


TL082 
TL0S3 


1.19 LF355 
1.19 LF356 


1.10 

1.10 




H = TO 


5 CAN 


T 


TO- 220 


K 


TO-3 




LF3S7 1.40 







74S00 




74S00 


.32 


74S163 


1.9S 


74S02 


.35 


74S168 


3.95 


74S03 


.35 


74S169 


3.95 


74S04 


.35 


74S174 


.95 


74S0S 


.35 


74S175 


.95 


74 SOB 


,35 


74S181 


3.95 


74S09 


,40 


745182 


2.95 


74S10 


.35 


74S168 


1.95 


74S11 


.35 


74S1B9 


6.95 


74S15 


.35 


74S194 


1.49 


74S20 


.35 


74S195 


1.49 


74S22 


.35 


74S196 


1.49 


74S30 


.35 


74S197 


1.49 


74S32 


.40 


745201 


6.9S 


74S37 


.88 


74S225 


7.95 


74S.38 


.65 


74S240 


2.20 


74S40 


.35 


74S241 


2.20 


74SS1 


.35 


745244 


2.20 


74S64 


.40 


74S251 


.95 


74S65 


.40 


745253 


.95 


74S74 


.50 


74S257 


.95 


74SB5 


1.99 


74S258 


.95 


74S86 


.50 


74S260 


.79 


74S112 


.50 


74S274 


19.95 


74S113 


.50 


74S27S 


19.95 


745114 


.55 


745280 


1.95 


74S124 


2.75 


74S287 


1.90 


74S132 


1.24 


74S288 


1.90 


74S133 


.45 


74S289 


6.89 


74S134 


.50 


745301 


6.95 


74S13S 


.89 


74S373 


2.45 


74S138 


.85 


745374 


2.45 


74S139 


.85 


74S381 


7.95 


74S140 


.55 


745387 


1.95 


74S1S1 


-95 


74S412 


2.98 


74S153 


.95 


745471 


4.95 


74S1S7 


.95 


74S472 


4.95 


74S158 


.95 


74S474 


4.95 


74 S 161 


1.95 


74S482 


15.25 


74S162 


1.95 


74SS70 


2.95 






74S571 


2.95 



r ic sockets" 




1-99 


100 


8 pin ST 


,13 


.11 


14 pin ST 


.15 


.12 


16 pin ST 


,17 


.13 


16 pin ST 


.20 


.16 


20 pin ST 


.29 


.27 


22 pin ST 


.30 


.27 


24 pin ST 


.30 


.27 


28 pin ST 


.40 


.32 


40 pin ST 


.49 


.39 


64 pin ST 


4.25 


call 


ST = SOLOERTAIL 


8 pin WW 


.59 


.49 


14 pin WW 


.69 


.5] 


16 pin WW 


.69 


.59 


18 pin WW 


.99 


.90 


20 pin WW 


1.09 


.98 


22 pin WW 


1.39 


1.28 


24 pin WW 


1.49 


1.35 


28 pin WW 


1.69 


1.49 


40 pin WW 


1.99 


1.90 


WW = WIHEWRAP 


16 pin ZIF 


6.75 


call 


24 pin Z!F 


9.95 


call 


28 pin ZIF 


10.95 


call 


ZIF= TEXTOOL 


AZtro Insertion Force) 





VOLTAGE 




RE 3ULATORS 




780ST 


.75 


790 5 T 


.85 


7BMOSC 


.35 


790 8 T 


.85 


760ST 


7S 


791 2 T 


.85 


7812T 


.75 


791 ST 


.85 


7615T 


.75 


7924T 


.85 


7624T 


.75 










790 5 K 


1.49 


7B05K 


1.39 


791 2K 


1.49 


7812K 


1.39 


791 5 K 


1.49 


7615K 


1.39 


7924K 


1.49 


7B24K 


1.39 


79L0S 


.79 


7SL05 


.69 


79L12 


.79 


7BL12 


.69 


79L15 


.79 


76L15 


.69 










LM323K 


4.95 


76H0SK 


9.95 


UA7BS40 


1.95 


7BH12K 


9.9S 








C. T - TO-220 


K TO-3 






L= TQ92 




DIP ^ 


r INTERFACE " 


SWITCHES 1 


6T26 


1.59 






8T28 


1.89 



[LED LAMPS] 

1-99 100-up 
Red 10 .09 

Green .18 .15 

Ifellow .18 .15 



4 POSITION .85 

5 POSITION .90 

6 POSITION .90 

7 POSITION .95 
.SPOSITION .95 , 



LED DISPLAYS 





INTERSIL ■ 


r 9000 








9316 


1.00 




ICL7106 9.95 1 


9334 


2.50 




ICL7107 12.95 ■ 


9368 


3.95 




ICL7660 2.95 I 


9401 


8.85 




ICL8038 3.95 1 


9601 


.75 




ICM7207A 5.59 I 


9BD2 


1.S0 




ICM720S 15.95 1 


i 86S02 


1.95 



HP 5082-7760 
MAN 72 
MAN 74 
FNQ-357 (359) 
FNO-500 (503) 
>ND-5Q7(S10) 



.6" 

.3" 

,3" 

.375" 

.5" 

.5" 



CC 
CA 
CC 
CC 
CC 
CA 



1.29 
.99 
.99 

1.25 

1.49 

1.49J 



8T95 

8T9B 

8T97 

ST93 

DM8131 

DP8304 
. DSB835 

DS8S36 

MISC. 

ULN2003 

3242 

3341 

MC3470 

MC3480 

11C90 

95H90 

2513-001 UP 
,2513-002 LOW 



.89 

.89 

.89 

.89 

2.95 

2.29 

1.99 



2.49 
7.95 
4.95 
4.95 
9.00 
13.95 
7.95 
9.95 
9.95, 



EXAR 



DATA ACQUISITION 



XR 2206 
XR 2207 
XR 2208 
XR2211 
XR 2240 



3.75 
3.75 
3,75 
5.25 
3.25 J 



AD CO BOO 
AD CO 804 
ADC0B09 
ADC0817 

; DAC0800 



15.55 
3.49 
4.49 
9.95 
4.95 



DAC080B 

DAC1020 

DAC1022 

MC140SL6 

MC1408LB 



2.95 
6.25 
5 95 
1.95 
2.95, 



CMOS 



4000 

4001 

4002 

4006 

4007 

4006 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 

4018 

4019 

4020 

4021 

4022 

4023 

4024 

4025 

4026 

4027 

4028 

4029 

4030 

4034 

4035 

4040 

4041 

4042 

4043 

4044 

4045 

4047 

4049 

4050 

40S1 

4053 

4060 

4066 

4068 

4069 

4070 

4071 

4072 

4073 

4075 

4076 

4078 

4081 

4082 

4085 

4086 

4093 

4098 

4099 

14409 

14410 

14411 

14412 

14419 

14433 

4502 

4503 

4508 

4510 

4511 

4512 

4514 

4515 

4516 

4518 

4519 

4520 

4522 

4526 



.29 
.25 

.25 
.89 
.29 
.95 
.39 
.45 
.25 
.25 
.38 
.79 
.39 
.33 
.69 
.79 
.39 
.75 
.79 
.79 
.29 
.65 
.29 
1.65 
.45 
.69 
.79 
.39 
1.95 
.35 
.75 
.75 
.69 
.85 
.79 
.85 
.95 
.35 
35 
.79 
.79 
.89 
.39 
.39 
.29 
.35 
.29 
.29 
.29 
.29 
.79 
.29 
.29 
29 
.95 
.95 
.49 
2.49 
1.95 
12.95 
12.95 
11.95 
12.95 
7.95 
4.18 
.95 
.65 
1,95 
.85 
.85 
.85 
1.25 
1.79 
1.55 
.89 
.39 
.79 
1.25 
1.25 



4527 

4528 

4531 

4S32 

4538 

4539 

4541 

4543 

45S3 

4555 

4556 

4581 

4582 

4584 

4585 

4702 

74C00 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C76 

74C63 

74C85 

74C66 

74C89 

74C90 

74C93 

74 CSS 

74C107 

74C1S0 

74C151 

74C1S4 

74C157 

74C160 

74C161 

74C162 

74C163 

74C164 

74C165 

74C173 

74C174 

74C175 

74C192 

T4C193 

74C195 

74C200 

74C221 

74C373 

74C374 

74C901 

74C902 

74C903 

74C905 

74C906 

74C907 

74C90B 

74C909 

74C910 

74C911 

74C912 

74C914 

74C915 

74C918 

74C920 

74C921 

74C922 

74C923 

74C925 

74C926 

74C92B 

74C929 



1.95 

1.19 

.95 

1.95 

1.95 

1.95 

2.64 

1.19 

5.79 

.95 

.95 

1.95 

1.95 

.75 

.75 

12.95 

.35 

.35 

.35 

.35 

.35 

.59 

.35 

.35 

.39 

1.29 

1.99 

.65 

.65 

.80 

1 95 

1.95 

.39 

4.50 

1.19 

1.75 

.99 

.89 

■5.75 

2.25 

3,25 

1.75 

1.19 

1.19 

1,19 

1.19 

1.39 

2,00 

.79 

1.19 

1.19 

1.49 

1.49 

1.39 

5.75 

1.75 

2.45 

2.45 

.39 

.85 

.65 

10.95 

.95 

1.00 

2.00 

2.T5 

9.95 

8.95 

8.95 

1.95 

1.19 

2.75 

17.95 

15.95 

4.49 

4.95 

5.95 

7.95 

7.95 

19.95 



SOUND CHIPS 
76477 3.95 

76489 B.95 

AY3-8910 12.95 

AY3-8912 12.95 

. MC3340 1.49 



ORDER TOLL FREE 800-538-5000 800-662-6279 

ALL MERCHANDISE r—. r— = ] (CftLIFORNIft RESIDENTS] 



100% GUARANTEED 




CALL US FOR VOLUME QUOTES 



1983 JuH MICRODEVICES. INC. 
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CABINETS FOR 5 1 A" 

DISK DRIVES 
CABINET #1 s 29.95 

* DIMENSIONS 8 ■ x 5' - > 

* COLOR MATCHES APPLE 

* FITS STANDARD 5 ." DRIVES, INCL 
SHUGART 

* INCLUDES MOUNTING 
HARDWARE AND FEET 

CABINET #2 s 79.00 

* COMPLETE WITH POWER SUPPLY. 
SWITCH, LINE CORD, FUSE & 
STANDARD POWER CONNECTOR 

+ DIMENSIONS 11' x5 *3 
+ *5V @ 1 AMP. ■ 12V tri 1 5 AMP 
» FITS STANDARD S' ." DRIVES 
« PLEASE SPECIFY GRAY OR TAN 
NOTE: Please incited*? sullicienl amount lor 
shipping on above items. 



RESISTORS 

V. WATT 5% CARBON FILM ALL 

STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 

SO PCS. SAME VALUE .025 

100 PCS. SAME VALUE .02 

1000 PCS. SAME VALUE .015 



BYPASS CAPS 

.01 UF DISC 100/6.00 

.1 UFDISC 100/8.00 

.1 UF MONOLITHIC 100/15.00 



CONNECTORS 

RS232 MALE 2.50 
RS232 FEMALE 3.25 
RS232 FEMALE 

RIGHT ANGLE 5.25 
RS232 HOOD 1,25 
S-100ST 
S-100 WW 
72 pin ST 
72 pin WW 
50 pm ST 
44 pin ST 
44 pin WW 
72 pin SE 



TRANSISTORS 



3.95 
4.95 
6,95 
7.95 
4.95 
2.95 
4.95 
3. 95 , 



MUFFIN 
FANS 

NEW UN-USED 
4.6a Square 14.9S 
3.125 Square 14.95 



r opto- 




ISOLATORS 


4N25 


1.00 


4N27 


1.10 


4N2B 


.69 


4N33 


1.75 


4N3S 


1,25 


4N37 


1.25 


MCT-2 


1.00 


MCT-6 


1.50 


MCA-7 


4.25 


MCA-255 


1.75 


IL-1 


1.25 


ILA-30 


1.25 


ILO-74 


2.75 


H11C5 


1.25 


TIL-111 


1.00 


L TIL-113 


1.75 



WE HAVE THE COMPLETE LINE OF 
DISC. TAHTALUM AHD ELECTROLYTIC 



2N918 

MPS91B 

2N2102 

2N221B 

2N221BA 

2N2219 

2N2219A 

2N2222 

PN2222 

MPS2369 

2N2484 

2N2905 

2 N 2907 

PN29D7 

2N3055 

3055T 

2N3393 

2N3414 

2N3563 

2N3565 

PN3S65 

MPS3638 

MPS 3640 

PN3643 

PN3644 

MPS 3704 



.50 
.25 

.70 
.SO 
-SO 

.so 

.50 
.25 
.10 
.25 
.25 
.50 
.25 
.125 
-7t 
.69 
.30 
.25 
.40 
.40 
.25 
.25 
,25 
.25 
,25 
.15 



MPS 3706 

2N3772 

2N3903 

2N3904 

2N3966 

2M4122 

2N4123 

2N4249 

2N4304 

2N4401 

2N4402 

2N4403 

2N4857 

PN4916 

2N50B6 

PN5129 

PN5139 

2N5209 

2N602S 

2N6043 

2 N 6045 

MPS-A05 

MPSA06 

MPS-A55 

TIP29 

TIP31 

TIP32 



.15 
1.65 
.25 
.10 
.10 
.25 
.25 
,2S 
.75 
.25 
.25 
.25 
1.00 
.25 
25 
.25 
.25 
.25 
.35 
1.75 
1.75 
.25 
,25 
.25 
.65 
.75 
.79 



MICROCOMPUTER 
HARDWARE HANDBOOK 

FROM ELCOMP — $14.95 
Over 800 pages o) manufacturers data 
sheets on most commonly used IC's. 
Includes: 

* TTL-74774LSand74F 
*CMOS 

* Voltage Regulators 

* Memory — RAM. ROM, EPROM 

* CPU's — 6800, 6500, Z80. 8080. 
8085. 8086/B 

MPU support & interface — 
6800. 6500. Z80. 8200. etc. 

HEAT SINKS 

TO-3 style .95 

TO-220 style .35 



DISK DRIVES 


TAN DON 




TM100-1 5 |FOR IBM) SS/OC 


229.00 


TM100-2 5 (FOR IBM| DS/Dt 


295.00 


SHUGART 




SA 400L s ijo track, SS'DD 199.95 


SA 400 5 [3a TRACKl SS.DD 


189.95 


SIEMENS 




FD100-8 a ss/do 




ISHUGAHT B01 EQUIVALENT 1 


189.00 


FD200-8 a ds/dd 




ISHUGAHT 851 EQUIVALENT! 


239.00 


PERTEC 




FD-200 s ss/dd 


179.95 


FD-250 s ds/do 


199.95 


MPI 




MP-52 5 .' (FOR IBM) OS/DD 


295.00 


NOTE: Please include sufficient 


arnounl 


lor shipping on above Items. 





POWER SUPPLY 

MODEL 2 *39 95 

MOUNTED ON PC BOARD 

MANUFACTURED BY CONVER 

+5 VOLT 4 AMP 

±12 VOLT 1 AMP 

NOTE: Please include sulUc-em amount lor 
shipping on above Menu. 



1N7S1 
1N7S9 
1N4148 

1N4004 
KBP02 
KBP04 
VM48 


DIODES 

5.1 volt zener 
12.0 volt zener 
(1N914) switching 
400PIV recti ire r 
2Q0PIV i.samp bridge 
400PIV 1.5amp bridge 
Dtp- Bridge 


.25 

.25 
25/1.00 
10/1.00 
.45 
.55 
.35 



D-SUBMINIATURE 



DESCRIPTION 


SOLDER CUP 


RIGHT ANGLE 
PC SOLDER 


IDC 

RIBBON CABLE 


HOODS 


MALE 


FT MAI E 


male 


FEMALE 


MALE 


FEMALE 


BLACK 


GREY 


OROER BY 


r.'3xxt : 


DBxxS 


PRkkPR 


DBxxSH 


iDBxxF 


IPRxxS 


HOOD-B 


HOOD 


CONTACTS 9 
15 

25 

37 
50 


2 08 
2 69 
2,50 
4.80 

6 06 


2.66 
363 
3 25 

7.11 
9.24 


165 
2 20 
3.00 
4,83 


2.18 
3 03 
4.42 
6,19 


337 
4.70 
6.23 
9.22 


3.69 
5.13 
6.84 
10.08 


1.25 


1.60 
1.60 
1.25 
2.95 
3.50 



For order instructions see "IOC Connectors' below. 

CALL FOR MOUNTING HARDWARE 



IDC CONNECTORS 



RIBBON CABLE 




SINGLE COLOR 


COLOR CODED 




V 


10' 


r 


10' 


10 


.50 


4.40 


.83 


7.30 


16 


.56 


4,80 


1.00 


8.30 


20 


.65 


5.70 


1.25 


11.00 


25 


.75 


6.60 


1.32 


11.60 


26 


.75 


6.60 


1.32 


11.60 


34 


.98 


8.60 


1.65 


14.50 


40 


1.32 


11.60 


1.92 


16.80 


I 50 1.38 12.10 2.50 


22.00 



DESCRIPTION 


SOLDER HEADER 


RIGHT ANGLE 
SOLDER HEADER 


WW HEADER 


RIGHT ANGLE 

WW HEADER 


RIBBON 
HEADER SOCKET 


RIBBON 
HEADER 


RIBBON 
EDGE CARD 


ORDER BY 


IDHxxS 


IDHxxSR 


IDHxxW 


IDHxxWR 


IDSxx 


IDMxx 


IDExx 


CONTACTS 10 
20 
26 
34 
40 
50 


82 

1 29 
168 

2 20 
258 

3 24 


.65 
1.35 
1.76 
2.31 
2.72 
3 39 


1.86 
2.98 
3.84 
4.50 
5 28 
6.63 


2.05 
3.28 
4.22 
4.45 
4,80 
7.30 


1 15 
1.86 
2.43 
3.15 
3.73 
4.65 


5.50 
6.25 
7,00 
7.50 
8.50 


2.25 
2.36 
2.65 
3.25 
3.80 
4.74 



OR DERING INSTRUCTIONS: Insert I He number of contacts in the position marked "xx" of the "order by" part number listed . Example: A 10 pin rightangle solder style 
header would be 1DH10SR 



JDR Microdevices 



1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

1993 JDR MICHODEVICES INC 



VISIT OUR 
RETAIL STORE 



— NEW HOURS - 

M-W-F, 9-5 

T-Th.,9-9 Sat. 11-3 



PLfASE USe YOUf) CUSTOMED HUM8ER WHf U OHOfHrnf(J 



Label Air Items over 5 pounds reqt 



'S Ground or S3 lor UPS Bti-r 
i* additional shipping charges 
Dunttor ihipping There is a 110 
=. — -r -rea and Los Anget'-s Counties add 6. Sale 
Tap Olhrr Celilornia reiidenTs add 6 Sales Tan We reserve ■» 

ghr Id ■ubimure manufacturer Nol responsible tor lypoqrapt 
_rrof& Price* ire subjecl toe nan ge without notice We will match or 
beat any competitor i price provided it is not below our cosl 
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FOR APPLE COMPUTER USERS 



FD-35 DISK DRIVE 

* Direct Replacement for 
Apple Disk II 

+ Compatible with Apple 
Controller or other Apple 
compatible controllers 

* Specially designed electronics 
with low power consumption 

* DOS 3.3 and 3.2 compatible 

* Owner's Manual and Warranty 
Card included 

now 

WITH ONE VEAR $229 95 
WARRANTY 

C ONTROLLER CARD *89 .95 , 

VIEWMAX-80 

A Full Function 
30 Column Card for Apple II* 

+ Soft Video Switch * Shift Key Support 
2 YEAR WARRANTY 

NO W ONLY S 189 9 5 

SVo" DISKETTES 

VERBATIM DATALIFE 

SS/DD SOFT SECTOR 29.95 

SS/DD 10 SECTOR HEAD .... 29.95 



NASHUA 



SS/DD SOFT SECTOR s^ QQC 

WITH HUB RING . ... I 57 

Ask about our full BEST BUY 

line of Nashua diskettes 



THOUSANDS SOLD 

JDR16K RAMCARD 

* Expand your 48K Apple to 64K 

* Fully compatible with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc™ 

* Run PASCAL. FORTRAN. 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all IC's 

WITH 2 YEAR WARRANTY 



ASSEMBLED & TESTED 
WITH WARRANTY 

KIT— INCLUDES ALL 
PARTS & INSTRUCTIONS 

BARE PC CARD 

WITH INSTRUCTIONS . . . 



s 44 
$40 
$14 



95 



95 



95 



APPLE COMPATIBLE 

•881^*99.95 

* Compact Switching Design 
+ All Outputs regulated 

* Short Circuit and Overload 

Protection 
+ Complete with Apple-type 
plug-in power cord 

* Apple Compatible — Yet higher 
output allows more disk drives 
and cards without overheating 

* +5V@5A, +12V@3A. 
-5V @ .5 A. -12V@ .5A 

* Shielded enclosure: TOM" x3'A" 
x 2W 



NEW imPROUED 

JDR COOLING FAN 

* Easy modification — no 

modification of Apple required 

* Eliminates overheating 
problems 

* Switch on front controls fan, 
Apple, and extra outlet 

* Rotron whisper fan is the 
quietest, most reliable on the 

NOW WITH SURGE 

SUPPRESSION 

$69.95 

WITHOUT SURGE 
SUPPRESSION S S9.95 

MONITORS 

MONOCHROME 

NEC JB1201M- 20 MHZ GREEN S 169 
ZENITH ZUM-121 - 15 MHZ GREEN S 99 

TAXANibmhzAIvTBER s 1 39 1 

COLOR 

AM DEK color i -composite *335 1 

NO COO. ORDERS PLEASE 



ORDER TOLL FREE 



[CALIFORNIA RESIDENTS) 



ACCESSORIES FOR APPLE II & HE 

ALL WITH 1 YEAR WARRANTY BY 



PRINTERLINK 

CENTRONICS 
PARALLEL INTERFACE 

* Simple to use — No 
configuring required 

* Use with any Centronics 
printer— EPSON, 
OKIDATA, etc. 

* Includes Cable & Manual 



$ 59 



00 



MESSENGER 

SERIAL 
INTERFACE 

* Connects to any RS-232 
serial device 

* 8 switch selectable 
drivers for printers, 
terminals and modems 

* Includes Cable & Manual 



$ 99 



00 



ijPERISOFT 



TIMELINK 

REAL TIME 
CLOCK 

* Applications in file man- 
agement, word processing, 
communications, etc. 

* Exclusive Alarm Clock 
feature 

* Battery recharges 
automatically 



$ 84 



00 



NEW BUFFERLINK 

ADD-ON 
PRINTER BUFFER 

* Saves Time — No more 
waiting for printed output 

* Connects easily to any 
parallel interface 

* Expandable from 16K 
to64K 



$ 139 



00 



I16K) 



ORDER TOLL FREE 800-538-5000 800-662-6279 

(CALIFORNIA RESIDENTS) 



100% GUARANTEED 



VtSA 



ma OUR MICROOEV1CES. INC. 



GALL US FOR VOLUME QUOTES 



CIRCLE 49 ON FREE INFORMATION CARD 



127 



"THE NEW DELUXE II" 

The new leader iri sinewave technology 

is now available at industry shattering 

prices. We also have the new and 

improved plusewave kit. 




New Delune II Board with free-com- 
plete assembly plans 20.00 

Mew Deluxe II complete kit and en- 
closure i 19.95 

Pulse Wave AD-1 board wilhfreecom- 
piete assembly plans 20.00 

Pulse Wave AD-1 complete kit and 

enclosure 119.95 

Add 5% sh I pplng and ha ndllng lor Con- 

tlrwntal U.S. Add 10% shipping and 
handling lor oulside Continental U.S. 



GAMMA ELECTRONICS 

455 Massachusetts Avenue 

Arlington. Mass, 021 74 
To Order Call: 

1-617-641-0778 



COD 



J_ 



DEALERS WANTED 



CIRCLE 21 ON FREE INFORMATION CARD 



QUALITY 

SERVICE 

AVAILABILITY 



m, 



«rc 



ACTIVE, YOUR 

NUMBER ONE 

CHOICE 



fyrafm-j j "7* 1 . i^pryPFsasi 






THE LARGE 
_ verSAO million in st 
complete hobbyist in- 
Active Electronics is your one stop source for 
widest variety of top quality semiconductors, 
micro 



NOW 
AVAILABLE' 

Absolutely I 

feme J 



Active's Newly 
Revised 1983 
Sp ring! Bummer 
Catalog \ 



Whether you're a serious hobbyist, 

experimenter, student or professional 

you shouldn't be without it. Call for 

your free copy today. \ 



Circle No. 3 on free information card or write: \ 
P.O. Box 8000, Westboro, Mass, 01561 

CALL TOLL FREE: 1800-343 -0874 

MASS. customers call tei?) see osoo 



CIRCLE 3 ON FREE INFORMATION CARD 



CompOttentS iS Our First NameCall Us with Your Requirements 



w 

o 
z 
o 

r- 



Q 

< 

DC 

128 



APPLE Me 
64K RAM CARD 

80 column x 24 lines 

64K RAM 

Compatible with 

Apple lie Software 

$ 14 goo 



for APPLE 

16K RAM CARD 

Language Transparent 
COEX FACTORY «Cft95 
WARRANTY 



69 s 



5 1 /*" Floppy 

DISKETTES 

Alt Certified- 100% Guaranteed 

Boxonoo... $ 149°° 

Above with . __ __ 

Hub Rings $169.00 



FLOPPY DISK DRIVE 

Apple lie Compatible 



with • Track Zero Micro Switch 
• DOS 3.2.1 ADOS 3.3 
• CP/M and PASCAL 
DESIGNED 

FOR YOUR $1^1 COO 
APPLE".... 
Controller Card 
for above 



f 235 ( 



$75.00 



COEX 00-FT d p°rTn m tI t r rix 



• 9x7 Dot Matrix, 80 CPS, 
Bi- Directional Printing 

• 2K Buffered Memory 

• 80, 96, 1 32 Columns, 
Graphics and Block Printing 

• Selectable Char Pitch, Line 
Spacing and Feed PARALLEL 

COEX Interface Card to Apple . .$49.95 
Commodore Interface Card to 

VIC, 64, PET S79.95 




VISION-80 @ $99Q00 

80x24 Video Display Card fc-fcw 

Vista Com put er Company's new Vision-80 board is a sophisticated 
yet easy to use video display card for the Apple" computer. 



EXTENDER CARDS 

for APPLE... $16.95 
forl.B.M $19.95 




DO YOU HAVE 
A COMMODORE? 



NEW ROM for COEX 80 & DP8480 

Allows Full Graphics Compatibility *0095 
with All Commodore Computers 29 



PARALLEL INTERFACE 

EPSON TO APPLE 

$4095 CABLE 
*t5J INCLUDED 



New From 

COEX 



"Have You Kissed Your Computer Lately" 

Components Express, Inc. 

1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 

TWX 910-595-1565 • ADVACON SNA « international Orders Welcome 
Terms of Sate: Cash, Checks, Credit Cards, M.O., C.O.D. FOB Santa Ana. Calif, residents add 6% sales tax. 




VISA' 



CIRCLE 88 ON FREE INFORMATION CARD 



lADmNCEDI 

CXIMPUTERl 



16K Apple" Ramcard 

LIST 195 
ACP 

*59 95 

1 Full 1 year warranty 
• Top quality — gold lingers 
Expand Apple II ASK to 64K 
• CompatlblewithZ-SOSoftcarcT 

NOW AVAILABLE 

Apple lis S4K Add-in Memory ... ._„ 

*149 M 




with 80 Columns 



32K STATIC RAM 

2 or 4 MHz 




Dm 
IttU't 

16K4MHzKtt $1 SS.Se 

1BK4MHiMT ,,,.., 217.05 

• 32K 4 MHi AIT • 339.00 

BARE BOAfD 3055 

Bore Sdw/al I pruts (*Mm*m S0.95 



REPEAT DF SELL-OUT 
Se Key UhncimM Keyfto»rj 



■L 

Thit it i r*w £8 kay ttrmlntl Kayboat-d 
rTuntilaclMf etf by ■ major manLrfactunv. 
IT ia uncodad wilh SPST h«yt unal- 
tpc*i*d to arty PC board- Sol.d molded 
pfailk: ll"* 4" t*nj\ 



Unencoded 
K«VPid 

1 5 hoy KaypaeH wii h 
1*10 keyi and tab. 
feiufn, [-], [land (A 



m 



UV "EPROM" 

ERASER 

Model 

DE-4 

$89.95 




Models- 5 2T 



Holdi 4 EPHQM 1 * 
■I 4 lima. 
1325.00 



16K Memory 
Expansion Kits 

(or Appie/TRS-SO 

Bpca4lie 16K 

200/250li3 rf,-4 rt QP 

Spocdv ccmputtf h> I ^.yO 
CALL FOH VOLUME PRICING 



CORCOM FILTER 

JM Popular 

■ CORCOM 

■Y^*' Filter 

W '■* * *J 9S 

^^ ^*" Oampa ■§ 
CovnpallWfl Lina Cwd Add f 3,50 



9 pes 4164 

D-RAM 

$cnoo 



50 



AMD MODEM IC 

^^-^fc. P/N AM79 1 
i^aBPffir i2O0BaLid 

l^JIflP 11 ^ 5 Volts 

Spacl.i ACP Prtoe^y 



64K CMOS 




RAMCARD 

tEEE 
;Qmpatib!e 

Uses 
Low Power 
H-6116ICS 

UU aVott 

Stogie Supply 
A: = ti and TMhrf 



INTEL 4K pS»? c 



RAMS 

Super Fast! 

Super 
Low Powert 

Part No. 2147 ..$1.95 ea. 



•^ 



STEPPER MOTOR 



Oporalfla by appiyiriQ 
1£VPC m ora direc- 
tion and tftfln rwffl- 
ing polarity (of squue 

way*:. uw# .avoc. 

Clock Wlw HolDTkin. 
naiad a HPM at 4 
P.P.5. with a 6 degree 

KOWmg anrjlo 




$3|5 



m. 10forS34.95 



RS232 SIGNAL TESTER 

COEX RS232 

Line Tester 

1 (71 LED IncncitM 

only 21 

Other Styles Also Aviila l,:o 



INTEL CODEC IC 

P/N2910A 

For Digital 
Voice 

*o w .. 

F* Flltar P/N 291 2A... 14-96 «a. 



ilfUCb 11/ 



-, 



SURGE 

SUPPRESSOR 

J "Surgeonics" 
^» Power Sentry 
1 5 Amps 350 Volts 
transient suppression 



* 



Law Pricft 



'39" 



CONNECTORS 




S*i wtm Hood. SO* 

22J44 S/T, KIM 

43/66 S/T, MOT 

5O/10O S-100 Connects WAV 

60v 1 00 S-i 00 Co/inectot S/T 



«.» 

175 
1-25 
750 
2,95 
6 SO 
4 95 
3.96 



PARALLEL ALPHA NUMERIC 
PRINTER 



^■p 1 9 Column Printer prims i & numerical column* plus 2 
^^^^■a^^ columns which have maEh, alpha and other notations. 
~~~° Each wheal has 12 positions wflti posHton 12 blank. 

Position 1 1 on numerical columns hava decimal point or #. milLiee 2.75^ 
wide adding machine tape and a dual color ink ribbon Input data parallel 
'A'lThlcLLfbirECDcompsifalofclrcijil. Ptjn1 rate, 3 lines per second 
Operating voltage 22-20VDC with Typical cycle time ol 
340mS. Size GYm" Vf x -3!*" H x 5 V Da Maw. $3.95 M. 3/S2 5 



MICROPROCESSORS 



r?>:: 



I oo 



aoce-t S14H 

2CQ1A T4.H 



1494 
1405 



una 

ZHU 1195 »0OJL 4QD5 K73h 34.BB 

f-b fjesoi 1S-0S ascG ase arsa *ta« 

305D 10.95 OSCCA TS9E 07JB WAS 

leCQ 9.T5 ftiWlOO 2999 CSOB »M 

SoanA *T5 aeos hts Bcaa «99 

bo65 UK aeocfl i8» eecwo i»as 



*$$*** 



61 16/2016 J7S5 
6264-64K S.$6 
41 1W t^O 

4116-2 a/1255 



2101 

2102 

21L03-2 

21L02-4 

2111 

2112 

211-1 

21HL-2 

211JL-4 

212S 



3.9Q 
T* 
1 45 
1.2S 
3.49 
3.4ft 

!■:-*> 

3.25 
2.29 

B.W 



:■-;; ssftg 

411 £ft0 

414 4.60 

1101 J» 

1103 .90 

4027 4.6ft 

4044 3.30 

4050 460 

4000 46ft 

40ft0 396 

4115 1.4& 

42O0 795 

4402 1.00 

5280 4.60 



I^I.J.VmJ 




EM &5 S0.95 
fl15fl B.95 
S2O2 20.&5 
8206 2.00 
8212 2.75 
8214 4.95 
8210 275 
8224 2.95 
8226 2.95 
0220 3.95 
8243 9,50 
8250 14»5 
0251 8,50 
S253 11.05 
8255 4.50 
5257 9.50 



825[r 18 95 
8275 tS.QS 
0270 0.50 
8010 4.75 
6820 8.50 
6B21 5.50 
002810 50 
5634 1595 
SB45 22.fl* 
0S47 27-06 
8S50 5.25 
B852 5.25 

6000 lose 

E302 19.05 
8875 5l»5 
6880 2.49 



88047 122.35 

68488 10.05 

40005 22.96 

8520 0.05 

8522 0.95 

6530-X 24,95 

0032 17,05 

6551 10.05 

Z80-PIO 8.50 

ZOOA-PlO 0,50 

Z80-CTC Bl50 

Z80A-CTC 9.S0 

ZOO-OMA 1005 

Z90A-DMA 27.85 

Z80-SIO 24.95 

Z80A-SIO 2095 



MOS PROMS 



2764(aXKaiTS 
J733 (4KX0] IS 
271B/S51B.5V 

<2K*BfTS 
TM52ri6. 5V, 12V 
2756. 5V, r*50nSj 



17» 
350 



27Q0f45Qn£i 16 75 
2-T05<860nS) 525 
T702A 575 

MMS20OAO 1450 
MM5204O 0.95 



I-ISm^II 



BII-OHiJMLi 

:m3-o*uis>ili 
mmritMam 




1141 C 

ITHlMNwr 
i'rdl IDMSMTT 

untkriTB 

Hi-JV. :i:^MC;-, 
irWlVrDflrlKO 
(IHltlbA 
i«ULJ.IIkl 



IMOtlKQ 
TKIWttW.TMi 

AttiaiSA.'Hti.:iVi 



K14I11 
4702 



7» IZW.i 

ll« HUUO 

]« Mill* 

i« ftVS-36« 



TtttTTT 



LOW PROFILE 
SOCKETS (TIN] 



B pin L 

14 pin L 
16pnL 
IB p.n L 
20 pin L 
22 pin L 
24p.nL 
28 pin L 
40 pin L 



-23 



48 
4S 



28 



-27 
47 



.27 
44 



3L WIREWHAP 
SOCKETS (GOLD) 



w 



8 pin WW J55 
10 pkl WW (Th] .85 

14 pin WW .75 

16 r-' -■ WW ,00 

18 pm WW .95 
20 pin WW 
22 pin WW 



24 p 

28 pin WW 



1.46 
1.38 

1.80 



73 
.77 
.90 
1.08 

1.35 

i2-;. 

1.53 



-99 
1.23 
1.14 
1.38 



SUPER IC CLOS 



75HWK 
78M08 

WG. 

LMIOSAH 

UA30OH 

LM301CN 

LM304H 

LM305H 

LM300H 

LM307CN 

LM308CN 

LM30QK 

LM310CN 

LM311D/CN 

LM312H 

LM3I7T 

LM31BCN 

LM]-'Jf-,,H 

LM320K-X5C 

LM320T-W 

i w;:r is-:.:-- 

LM323K 

LM324N 

UU037K 

U433BK 

LM330N 

LM340K-XX* 

U*34ftT-3fX* 

LM340H-X>!- 

LM344H 



1.4B 
2.05 



196 
1.00 
325 



LM350K 

LM350CN 

E.U30ON 

LM372N 

LM378N 

LM377M 

LM380CN/N 

LM381N 

LM363T 

LM306N 

LM387N 

LM3S0N 

WE531V/T 

HE555V 



HE581T 
HESOSrW 

KEBKH/V 

HE567V/H 

NE502N 

LM702H 

LM.VON.'r- 

LM71WWH 

LM711WH 

LM715N 

LM723M/H 

LM73>yH 

UM739M 

LH741CN/H 

LU741CM-14 

1^47471^ 

LMr"4aN/H 

LM760CN 

LM1310N 

MC1330 

MC1350 

MC1056 



74SMS 35 

74502 43 

74503 .45 

74504 52 
74306 62 
74SOB .49 
74SO0 49 

74510 .42 

74511 AH 
74S15 .42 
74S20 42 
74S22 .42 
74S30 .42 
74S32 .49 
74330 1.19 
74S40 .49 
74S51 .42 
74364 40 
74S65 48 
74S74 .59 
74380 72 

745112 72 

745113 .72 
743114 72 



.30 
1.75 
1.70 
1.49 
1.26 
1.35 
1.39 
125 
4,96 
05 
5.B5 
8.95 
06 
1.75 
1 25 
1JS 
1.95 
1.20 
560 
.00 
1.49 
195 
3,75 
2.75 
1.25 
1,70 
1.05 
125 
140 
106 
3.75 
.39 
.90 
19.06 
1.25 
1.7* 
1.60 
2.75 
199 
.29 
.75 
.39 
1.95 
.05 
.98 
1.15 
33 
.19 



2-OS 

1.90 
V96 
196 



LM1414N 

LM1458CK/N 

MC1488N 

MC1460M 

LM14&6N 

LM1558N 

LM1820N 

LM1860N 

U41889N 

LM2111N 

LM2900N 

LM290IN 

L.W917FJ 

CA3013T 

CA301BT 

CA3021T 

CA3023T 

CA303ST 

CA3030T 

CA3046U 



CA3059W 
CA3060N 
CA3002hT 
LJiQOBBN 
CA3Q80T 
CA3O01W 
W3002W 
CA3063JN 
CA30WN 
CA3000N 
CA3096N 
CA3097H 
CA3130T 
CA3140T 
CA3140N 
CAOtWT 
CA3T90N 
CA3410N 
MC3423M 
MC34€0H 
aG3524N 
CA.?-;-X'f. 
LM39O0TN 
LM30O5H 
LM380BH 
LM3914M 
Uwl30l5W 
LM3916N 
HC4131N 

RC4151N 

PC4194TK 

PC4165TK 

ULM2001 

ULM2003 

SW75+50N 

SN75451M 

SN76452M 

SN75453N 

5M75454N 

SN7549 1 h 

SN76492N 

SN75483M 

01476494$ 

TU04CN 

TL498CP 



-05 
^6 

3.10 
1-75 

ftO 
2.50 
2L9S 
2.19 
109 
3.4B 
2-90 
2,75 
1.20 
129 
1.40 
3,10 
3.19 
495 
1.49 
1-29 
1 60 
1.68 
1 65 

60 
2.99 
3.49 
1.09 
1.3ft 
1-19 
249 
1.19 
1.95 

.59 
140 
395 
3JB5 
3 30 

59 
1.19 



3.75 
2.06 
1.10 
3.70 
496 
5,40 
1.25 
1.50 



74S124 
74S133 
74S134 
74S135 
74S138 
74S13S 
74S139 
74S140 
74S151 
74S153 
74S157 
74S158 
74S160 
743174 
74S175 
743188 
743104 
74S195 
7'-iSl96 
743240 
74S241 
74S242 
743243 



74S244 J299 

743251 1 35 

74S253 135 

743257 1.29 

743260 120 

743200 75 

74S2S0 2.79 

74S267 290 

74S269 2 55 

74S373 3.10 

743374 3.10 

743307 275 

745471 7.95 

745472 7.95 

743473 7.96 

743474 995 
74S475 9ft6 
743570 575 
74S571 5.75 

743572 8.95 

743573 0.06 
74SO40 2 90 
74S941 2.90 



DIP 

SWITCHES 



2PoaHK>o I .00 
4.PojrlK5rt 1.19 
OPOaRkM 1.29 




/PoartiOfl 11.39 
14ft 

Portion 1.06 
10 Position 1.89 



MUFFIN® FAN 

The dependable, low 

oceL Largest selting (on 
for commercial cooling 
applicalions, 

a ICtefnnlraaaifdalwflfy 
• i*y:; '.■;...■ -yj c- : .:.r, 
Weighl- 17 oi 

SPECIAL FURCHA5E 

** S9.5Q» 



m 



EOUT SPECIALS 



74LS377 2/1.00 

74L3241 2/T.99 

8259 6.95 

8561 RAM 2.96 

LM7J3CM 3/1.99 

LM323K 3.95 



6571A $095 

S» 2652 396 

0253 6.95 

2753EPROM 295 

1002 8,95 

Z00A0PU 4MB 

5522 096 

6502 CPU 6.06 



8Q60ACPU 12.96 

2102 RAM .75 

4060RAM 3.40 

27S 695 

UPM10 256 

UP0411 2ft0 

2700 EPPOM 6/2995 

2114 8/ 14 .50 



5037 CRT 
2001 
8039 
MMS32D 
9131 RAM 

am*va 

10415 



s -i - - 

395 
396 
5-99 

1.99 
1.99 
4 96 



3700 A/D 2/16,96 



TOLL FREE 

800-854-8230 

TCH 

910-595-1565 



7400 t .19 

7401 22 

7402 32 

7403 .22 

7404 22 

7405 .23 

7406 56 

7407 .35 

7408 28 

7409 23 

7410 52 

7411 .29 

7412 29 

7415 .39 
7414 .6ft 

7416 20 

7417 29 

7420 -22 

7421 .36 

7422 29 

7423 29 
7426 29 

7426 ,20 

7427 25 

7429 45 

7430 23 
7432 .20 
7437 25 
7435 .29 
7430 -29 
7440 
7441 
7442 
7443 
7444 
7446 
7446 
7447 
7446 
7460 
7451 
7453 
7454 
7460 
7400 
7470 
7472 
7473 
7474 



7475 * m 

7476 34 
7470 4..B0 
7480 .49 
7482 .95 
7403 .53 
7406 66 
7486 35 

7489 1 .75 

7490 3ft 
7401 67 
7492 .45 
7403 45 
7494 .69 
74ft5 .65 
7490 .09 
7497 290 
74100 290 
74107 .32 
74100 .37 
74110 1.95 

74121 ,29 

74122 .39 

74123 .59 
74125 39 
74120 .44 
74128 59 
74132 89 
74130 
74139 

74141 .79 

74142 2:95 

74143 2 06 

74144 2.95 

74146 ,02 

74147 1.05 

74148 1.20 
74150 1.00 
74161 .07 

74152 .67 

74153 .87 

74154 1,19 
74T65 .78 

74156 .78 

74157 69 
74156 1,06 

74159 240 

74160 .88 



74161 t 68 

74182 09 
74103 
74104 
74105 

74166 1.20 

74167 1.95 
74170 1.89 
74T72 4,75 



■-5 
35 



.79 

BO 



rS 
■ 34 

.75 
176 

,76 



80 



K 
BE 



7415001 .26 

74LS01 26 

74LS02 20 

74L303 28 

74LS04 a& 

74LS05 26 

741308 ^6 

74LS00 36 

74LS10 28 

74LS11 39 

74L312 33 

74LS13 47 

74LS14 SB 

741315 53 

741320 .24 

74L521 22 

741322 33 

74C326 53 

74LB27 J33 

74LS2A 53 

741330 .26 

741332 53 

74LS33 J5 

74LS37 .46 

741536 30 

74«1540 20 

74LS42 .79 

74t347 7ft 

744546 05 

74LS51 28 

74LS54 2ft 

74(536 20 

74LS73 .45 

74LS74 .42 

741576 -50 

74LS70 45 

74LS73 .45 

74LS33A .70 

74L305 1.19 

74L336 .45 

74LS90 57 

74*502 75 

74iSft3 .75 

74LS96 56 

74i3«6 .06 

74LS107 .45 

74LS109 .45 

74LS112 .43 



4000 I .35 

4001 .35 

4002 35 

4006 106 

4007 25 

4008 1.39 



74173 

74174 

74175 

74176 

74177 

74179 

74180 

74181 

74182 

74184 2ZS 

74105 2.25 

74186 9 96 

74188 3 90 

74190 1,15 

74191 1.15 
74192 
74193 
74194 
74195 
74196 
74197 

74196 1.39 
74190 1.3ft 
74221 1,19 
74251 
74273 105 
74276 1.0ft 
74270 
74283 140 

74264 3,00 

74265 3.90 
74200 
74298 .95 
74365 
74366 ,08 
74367 
74368 .66 
74300 T.46 
74303 1.90 
74490 1.90 



74U51 13 J 43 74LS245I220 

74LS114 .43 74LS247 1.1ft 

74L3122 .55 74L3?46 110 

74LS123 1.19 74L3349 1,19 

74LS124 136 74LS251 140 

74L3125 .89 74L5253 140 



r.u^i^ 

74LS132 

74LS136 



.52 74LS2S7 
.79 74LS2S0 

74LS259 2 95 



7415130 65 74LS380 05 

7415139 .85 74L3261 2.49 

74LS145 1.2S 7445285 

74LS146 1.40 74LS273 175 

74(5161 .79 74LS2T5 4.40 

74LS153 79 7445279 5ft 

74LS1S4 l.TO 74LS283 

74L5156 1.19 741529Q -9ft 

7415156 99 7415203 .99 

74LS157 55 74LS29S 1.10 

7415156 ,75 74LB298 1.19 

74(5180 1.05 7415324 1.75 

74LS1B1 1.15 7415347 1,95 

7415162 106 74LS348 IBS 

74(5163 105 74LS352 1.1ft) 

74(5184 1.19 7445353 1.1ft 

74LS166 69 7445363 1.49 

7415166 246 74LS385 

74LS1BS 1.15 741.5386 00 

74LS189 1.15 7445367 

74LS170 TOO 74LS368 

74(5173 89 74LS373 1.S9 

74LS174 .89 74LS374 169 

74LS176 59 741.S375 

74(5101 220 74LS377 1.95 

74LS190 1.15 7445366 1.05 

74LS191 1.15 7445300 

74(5102 .00 74LS390 1.95 



74(5193 
74LS1D4 

74LS196 
,ML S1S6 
74LS197 
74LS221 
74LS240 
74(5242 
74LS243 
7415244 



4041 
4042 
4043 
4044 



4O0S 


-4S 


4048 


• 7S 


4010 


45 


4047 


1.25 


4011 


.36 


404S 


■w 


4012 


45 


4048 


4fi 


4013 


Jti 


4050 


m 


4014 


1.30 


4051 


■ 10 


4015 


LIS 


4062 


■ -r; 


401 S 


ia 


4053 


■ in 


4017 


1.18 


4055 


486 


4010 


88 


4058 


?\* 


4019 


45 


4059 


I :•'■ 


4020 


1-10 


4050 


1 98 


4031 


1.18 


4066 


7.': 


4022 


1.15 


4069 


-W 


4023 


29 


4070 


48 


4024 


.75 


4071 


46 


4025 


-25 


4072 


36 


4027 


.55 


4073 


••■- 


402S 


«5 


4075 


46 


4029 


1 20 


4076 


1 29 


4000 


.45 


4077 


3S 


4031 


3.25 


4076 


■>■, 


4032 


215 


4081 


45 


4034 


825 


4062 


:", 


4035 


-95 


4035 


1.95 



74L3393 1.96 
.15 7445306 1.70 
05 7445300 2,35 
69 74L5424 2.96 
89 74L5666 1.75 
.15 7415670 2.20 
6ft &1L595 189 
09 81LS9S 1.69 
6fl 511507 1.00 
40 611598 1.89 
VOLUME P1ICIKI 
CAU 
TOLL mi 

406ft 62-96 

4093 Oft 

4094 295 
4096 229 
406ft 22 

14408 12.95 

14409 S295 
1441ft 1296 
14412 1205 
14415 8.95 
14419 4.96 
4501 
4602 1.86 



4506 
4606 

4507 

4506 

4510 

4511 

4512 

4515 

461 E 

4518 

4520 

4556 

4356 

4566 

BQC35 150 

00C07 1.26 



8-96 
76 
.95 
3.75 
1.10 
1.19 
1.39 
2-75 
1.46 
1.39 
126 
4.06 



Mill Order P.O. Bdi 1J3M Inline, rjft 9J713 

Retail: 131 OB E. Erilnger. SintaAna CA BZJ05 
I J I*] 538-8813 
942 W. Trim bis. San Joie, CA 95131 
|4D9| 94B-7D10 



TERMS: MO C*M**fi Cn#cH. Bank WVb P-«(ior,ii 
tnaou hm 2 Knvfci, fpf pf rx***J(V5 l/H3ud* bftwp™ 
L-n*fti4> md fladrt a;* *i V**. AHEX CD *dd JS 
HMVic* efcafp* Add 3% i>m oping t hin*!^ ctf *:? «. 
■HhlctitMH iiQf*kt+< JUW lOSk* fmt»fl\ arOtrt V 
US P*J6«Sr*0*l lrKiud«TB*tjflhcn»-Hj(r&-if HO COP* 
PllCfl tubttct Kr tMuT4j« wrrliey! kA<+ 3&™ ilemi 
lUbt*Ct to pJ*r ud*. W* m*rv« thanghE td lutntltuf* 
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CHANEY 

electronics inc. 



Ordfl MM * W* .££.}» VISA 

. ...-lUdt (1 M 1CF *,1i .M H. HAK,.I 

»h)ppmg (UP5J * EKTHA FAST SERVICE 

P.O. BOX JJ038. DENVSR. COLO 80227 
PHONE ORDERS: 3O3-781-57S0 



12DVAC VARIABLE STR06I LIGHT KIT 

Complete variable rale strobe light kil produces bril 
Nam flashes of light Operates tram standard 
120VAC Reliable rjasigm— thousands pi these are 
■n use ihrouphnul ihe world Overall sire of com 
pletad board: 3"L x .TWk &"H, 

C3071 tlW 

3VDC ELECTRONIC WARNING FLASHER KIT 
This portable battery operated device continuously 
emits bursls of intense Irghl aE a fixed repetition 
fate, Can be seen for ureal distances making it a 
great safety device.. Features xenon flashlube. Operates 
on. 3VDC (IwD 1 5V Batteries) Sire of Ooard: Zttl x 2"W 
C3207 57.95 





FASCINATION STAR KPT 

Produces an exploding siar visual eltect usmg 25 lap • , 
LEOS and IC eircuiiry. The center LED Irghti First then » - . 
the next g roup of LEOS light and ihen anouter set ol __- \ , 
lights until Ihe outer edge ol the slar tights up. The I =* 
process lihen reverses itself. Operates from 9V bat- ' — 
tfry EU32 $10.95 



«**«t*o 



SEQUEMTIAILEQFLAIHERKET 

This kit torn-bines IC circuitry and 1 D rum bo red 

LEDS to produce a unique visual display. LEOS 
continuously light sequentially rrom righl to left Easy lo 
buifd kil Operates Irom 9V battery. Sine of Board' 5 25" x 

C4«i Sin 



mm , ■*; 



MICRO-MttllATURE 

SPEAKER 
Only Vis'cba. 
mourned on a 
1' square PC 
board. 
C4432 $ 1 



.49 m. 



SOLID CARBIDE | 
PC DRILL BIT JL 

-65 .036 
Standard s-zo for 
PC boards. 

C4800 S1.49ea. 

10 for S12.00 



KESTER PC TYPE SOLDER 

t> tool coil of ultra thin diameler 
low matting iemperalure 
60 40 rosm cons. 
C445S 



$1.00 



■^ "m, III We oiler nvei 7D complete elecrronic kil*, 
Ixll O * i • Send lor our liee cjliOag 
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T TEK-EL 



TECHNICAL ELECTRONICS 

YOUR SUPPLY SOURCE WITH 
ASSORTMENTS LIKE THESE: 

LED ASSORTMENT 25 LEDS at a price everyone 
can afford! Red, Green. Yellow, Amber in all shapes 
and sizes. 
Stock No. 10-1501 $2.95 pkg. 

SWITCH ASSORTMENT e general purpose 
toggle switches. Includes single, double, and three pole 
switches from top manulaclurers such as Cutler- Hammer 
and oihers! 
Stock No. 12-2230 S6.95pkg. 

FOOT ASSORTMENT Plastic, rubber, snap-fit. 
fell bottom, stud mount, you name It— It's in this 
assortment of approx. 100 feel. 
Stock Ho. 49-2398 S2.95pkg, 

SLIDE SWITCH ASSORTMENT includes 

SPOT and DPDT slides. 10 pieces per package. 
Stock No. 12-1400 $1.50 pkg. 

ODDS-N-ENDS BARGAIN BOX s pound 

Random assortment of good quality components and 
parts, Includes items such as capacitors, diodes, motors, 
transformers, printed circuit boards, and much 
much more! 
Stock No. 49-3041 SlO.OOpkg. 

TERMINAL STRIP ASSORTMENT Half pound 

ol approx. 100 pieces. Random assortment o( sizes and 

lengths. 

Stock No. 49-2400 J2.95pkg, 



ORDER TODAY! VISA, MASTERCARD S COD accepted for 
phone orders. Please sod $3.00 for UPS ground. Satisfac- 
tion guaranteed. Call or write lor your ppjEE CATALOG 1 

TECHNICAL ELECTRONICS 

Dept. L P.O.- Box 2361 
Woburn, MA 01888 (617) 935-1717 
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MICROWAVE TV ANTENNA SYSTEMS 



Freq. 2.1 to 2.6 GHz . 34 db Gain + 

COMPLETE SYSTEMS 
(as Pictured) 
Commercial 40" 

Rod Style $ 89.95 
Parabolic 20" 
Dish Style $ 79.95 
COMPONENTS 
Down Converters 
(both types] $ 34.95 
TWO YEAR WARRANTY Power Supplies 

parts x i ariir [12V to 16V] $ 24.95 

Data Info (Plans)S 9.95 

CALL OR WRITE FOR 
KITS. PARTS, INDIVIDUAL 
COMPONENTS 




CORPORATION 



to 
o 

z 
o 

DC 
& 



Q 

Q 

< 

DC 

130 







We Repair Alt Types Down 
Converters & Power Supplies 

Phillips-Tech 
Electronics 

P.O. BOM 34772 
Phoenix. AZ 85067 
(G02) 265-8255 

Special Quantity Pricing 
Dealers Wanted 
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SEMICONDUCTOR PARTS & PRODUCTS 

FACTORY PRIME 
DEVICES INCLUDE: 

• Capacitors 
all types & styles 

• Chokes & Colls 

• Connectors 

• Digital & Linear IC s 

• Hardware & Accessories 

• IC Sockets 

• Memory 

• M i cro wave Se m ico n du cto rs 

• Resistors 
fixed & variable 

• Transformers 

• Transistors & MORE! 

MANUFACTURERS SUCH AS: Motorola. National. NEC. 
J.W. Miller. Texas Instruments and more! 

WE STOCK & SUPPLY DEVICES FOR: OEM's. 
Distributors, Hobbiests, Magazine Projects. Engineers, 
Schools. Technicians & You! 

Call or Write for Quantity Pricing 
and FREE Catalog. 

Phoenix AZ85067 (602) 274~2003 
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POPULAR TELEVISION CIRCUITS 



P* 



SATELLITE TELEVISION RECEIVER 

•349.95 



\ 



SATELLITE 
TELEVISION 



/ 



if 





Modem 
hif.rimixire 
Sate/lift- 
li'U'fiximt 
EqliipmejH 



PANASONIC RF MODULATORS 

ENC 16505 crystal controlled 



*349.95 

* 6' FIBERGLASS DISH 

* POUR MOUNT AtiD FEED 



BR @t $24.95 gggF 

VIDEO TAPE RECORDERS, SATELUTE TV RECEIVERS 
FOR BRILLIANT PICTURES ON CHANNEL 3 OR 4 




• .Q ZENITH Ml 

% •• 09-1514)3 



* No interna! Connection to T.V. 

* Continuous Atidia/Vidso Modulation 

* AGC fOR STABILITY 

■* Quality Circuit Booed 

* Fully illustrated imtructiorts 
tity Discounts Avotlobte 

D Fy»5 ..Bodwltsny Plans $.30,00 

f $XQ0 SHwhs^ trot .M«ttdl«^' 
1} FV-S PCB. PltirtS and Ports $149 .95 



SINE WAVE 



* Fully Illustrated Instructions 

* NO interna! Connection to T.V. 

* Co nt in uo us Aud io / Vide o 
Modulation 

* AGC FOR STABILITY 

* Quality Circuit Board 

* Silk Screened Parts Layout 

D P.C, Board and Plans $20.00 - ssoo Sh.ppino and Handtinq 

D All Parts and Wood Grained Cabinet $99.95 - ss 95 sh.pp.ng on rt Hontfmq * w.oosfepprcg fc Homj 

O P.C. Board, Plans, All Parts ond Wood Grained Cabinet $1 19.95 • $5 95SNpp..igo«dHondtin B 

. AVAILABLE BY MAiL ORDER <NLY * SEND FOR INFORMATION ON OTHER KITS 

* COMPLETE REPAIR SERVICE * HOBBY USE ONLY, NOT FOR UNAUTHORIZED RECEPTION OF TV. SIGNALS 



MICROWAVE 
PROBE KJT 

* P.C, Board 

* Microwave Transistor* 
« All Ports and Plastic 

Housing ^Q £*J 

S3.0G Shipping & MancMtnq 

POWER SUPPLY 
COMPLETE KIT 

M9.95 

' S3.00 Sti.ppiftg & Hand I og 



NATIONAL 
OELfVERY 




.'.i CMfCKS Hti 




i3D 



ELECTRONICS 



WESTECH ELECTRONICS 



phone, (602) 829-6700 



4242 SOUTH 48TH STREET, PHOENIX, ARIZONA 85040 



Snly rs (800) 243-6700 



m 
-0 

-\ 
m 

CD 

m 

ID 



s 
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JAVANCO 

YOUR PARTS SUPERMARKET 




'60 assorted PC and axial lead eiectroty'ics 



Call toll-rr«» 1-800-251-5555 |TN. 1-8 15-2444444] 

515.00 minimum order plus 52.75 shipping and handlings .75 shipping on COD orders) 
Tennessee residents add 6.75% tax vtsa and Mastercharge accepted. 
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DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



HIGH QUALITY ffi 55dB GAIN 



TV SYSTEM 

Variable from 1.9 to 2.5 GHz 




The latest advance 
in microwave 

technology with a 

SNOW-FREE 

PICTURE. 



Introductory 
SPECIAL 



124 



95 



THIS UNIT COMES COMPLETE WITH: 

• 20" Fiberglass Parabolic Dish 

• Pre- Assembled Probe with 
Down Converter 

• Power Supply and Coax Switch 

• 60' of RG-59/U Coax with Connector 

• Transformer for 75 to 300 Ohms 

• All Mounting Hardware for Fast 
and Easy Installation 

CSend Cashiers Chech or Money Order to; 
I Peroral? Checks. kHow 2-5 w*«ta 1Q cSoffll 



PROFESSIONAL VIDEO, Inc. 

4670 Hollywood Blvd., Hollywood. Calit. 90027 

219-0227 
For C.O.O. Orders Call (213) 352-Q68I 
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BORDER LINElfr COMCORD 
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(800)435-0907 

(Outside Calif I 
Please use for Ordering ! ! 



BMC 



HALF-HIGH" 

(Apple Drive) 



• 40 track 

• Full compat. 

*335?° w/contrl. 
*285?°w/ocontrt 



SUPER I5ampP0WER SUPPLY 

for APPLE — *- $ 88.00 3^ 



Diskette Storage BOX 

5V 4 in 
*2.50e» 



s5/ : Bin.. 
410.00:* 3 50' 



>^->% %00 



w /°., 1 . -48KRAM 

Keyboard 



Pwr. Supply 



Microswitch: Power Supply : APPLE 
Kt)bo)rd !w/ Puichau -Reference Manl 

jjigoo : * 79.00 \ *18.oo 



rrr 



Bare Bones APPLE II 
EUR O 



2910 6 E LAPAIMA 
ANAHEIM CA 92806 

714 632 6790 

lOuiMWMtX t.*«i»UU« 1-1* '■ - 

Freight ' ,,s * « , - ,n " 

*I0 -49 »*?» »2ifl-$9S -*9oa s*nrt 1°° 
SO -n -4» bOO ■ 9W . 1 1 00 101 
100- ;«l - 8* 1000- UP -fj» CitJluq 



MONITORS # & 
BMC* BM-12AUW 

12 in. 16MHz./ GREEN Pho*. 
I— $94P°?V 

BMC#BM-12NU 

12ki. 18 MHi ./GREEN Pho*. 

Non- Glare Scmem 

l-^114PO-ft 

BMC#BM1401RGB 

13in. "RGB* COLOR 
with Appla interface!! 



|?4LS 

74L3QO 

74LS02 
r*r.*»a 

741.30* 
74L305 

r*i,soa 

7*lSO0 
7*1.31 1> 
74LE1 1 
7*L.Si3 
7* LSI 3 
74L314 
741110 

74L_3!0 
74L321 
74LS22 
r4(.S*i 

7ALS27 
74L32B 
7*1.430 

7*L.333 
74L333 
7*L337 
74L334 
7*L3*2 
74L344 
MLW 
74L351 
T4L384 
T4S 

743O0 

74S02 
7*SQ3 
7*304 
74304 

7*908 
7*310 

74311 
74Si4 

74320 
14322 

T4S30 



74L35'5 

T4LS7J. 

T4L374 

74LS73 

74LS74 

74k.S74 

T4LS43 

74LSA4 

7*1*4* 

7*1.390 

7*1.391 

74LS93 

T4LM3 

74LS95 

74L399 

74 LSI 07 

74L4109 

74LS1 1 2 

74L3113 

74LS1 14 

7*LS122 

74L3123 

7*1.8 1 24 

7* LSI 29 

74LS132 

74 LSI 33 

7* LSI 34 

74L5137 

74LS13A 



7433a 

7*837 

74S38 

74SM 

745*1 

7*344 

7*335 

7*374: 

7*595 

74349 

743112 

743124 



Diskette SALE!! 

I \^U "Wabash" 
l&r 5^ 8M1 

SS>£D*17.S0 *20.00 
SS/DO 2^^0 3040 
DS/SD 34.90 
DS/DD 32.40 37.40 



2S T4LS1M 

34 :-n. Si4fl 

43 7*13147 

38 74L3149 

34 74LS1S1 
*4 7*LSiS3 
55 74L3154 
BO 74 LSI 53 

35 74LS1 5* 

so 74t.si jr 

AS 7*1.5159 

» 7413140 

90 T4LSESI 

70 7*1.5 IBS 

59 74L3IQ3 

3B 74 LSI 94 

30 74LJ1S5 

34 7* LSI 94 

311 T4L314A 

34 T4t,3i«f 

45 74L3170 

13 7*1.3173 

43 741,8174 

48 741S175 

SB 74L1IB1 

U T4t3IB0 

39 T4LJ1S-1 
B5 74L31IH 
'.-.- 73LS.103 



T4S13A 
743^40 
7*3151 
743t57 

F4Si«i 
7*3 143 
7*31 T * 

74B17& 
7*$i|9 

7*5188 
T4H1SQ 



I.C. 
(2vol. } NAastei 

$49.95 



SOCKETS 



lO-'i.JO 

ioya.7o 

IOrtI.10 

XKU.70 



10/130 
KV1.40 

lO^.TD 

KiriaO 

10^390 



403tl 245 8154 

WW* 3 75 8?03 

»IS4 77B 



JE 


MTS 








LINEAR 














LM3O0H 


IS 1 


H 


74LS184 


A9 


7*13299 


1 94 


LU301H 


35 1 


1J0 


74L34B4 


34 


7*13323 


4 74 


■. m ?■;■'(■ 


*5 1 


2 io 


)'*L9lB4 


79 


74L3342 


123 


LM307H 


44 I 


135 


7* L5< 97 


73 


?*LS333 


1 23 


LUX4IN 


US 1 


94 


74LB221 


93 


7*1.3383 


44 


LM309K 


1 29 1 


HO 


74LS240 


»4 


741. S3 94 


45 


LM310 


1 4| 1 


1J0 


JJUSJ41 


95 


34 L 93*7 


75 


LM4HH 


''" 1 


74 


74L92*2 


48 


7*1.3344 


45 


LM3MM 


95 1 


78 


74LS243 


124 


7*13373 


t.10 


LM3H7K 


398 1 


flU 


74L834* 


94 


74L3374 


% TO 


LU3I4H 


1 49 1 


98 


T4L93*5 


149 


74tS3?4 


98 


LW322 




fi^ 


74LS247 


1 to 


7*13377 


1 23 


LM323K! 




3i 


74LS249 


1 ID 


74L337B 


1 13 






H 


74L934V 


■ 10 


7413374 


123 


LM339 


33 1 


ir> 


74LS3S1 


35 


?*LS394 


43 


LM344 




93 


74LS233 


SB 


7*4.3390 


1 20 


1.M359 


45 1 


« 


74LSav 


40 


74LS363 


120 


LU33Q 


1 10 1 


174 


74L3J99 


58 


7*1.3394 


1 20 






IH 


74LS3H 


1.78 


7413399 


140 






ijia 


74L43AO 


44 


7*1.3490 


1.90 


UM381 


194 1 


134 


74L93*4 


88 


74L3423 


1 » 


LUSSS 
LUS34 


32 1 


■9 


7*L3JJ3 


143 


7*1.3444 


1 93 


H 


74LSa7fl 


44 


7*1.3339 


1 » 




•9 


7*L!L240 


144 


741.S4T0 


1 *S 


LMS85 
LM36.fi 


1 28 1 

1 44 1 


199 


7*13243 


99 


7*1,3443 


295 


H 


7*L32DO 


BS 


7*13483 


29* 


» 


7*LSJr» 


49 


741.3047 








74 


7*L3J95 
7*L32U 


95 

BS 


74I.ST4J 


1393 


t,M7lO 
IMTU 
LM720 


Tl 1 
v.. 1 
7* 1 


44 


7*419* 


1 39 


74iB2BO 


143 


LM7?3 
LM733 


73 1 
45 1 




7**194 


135 


7433*r 


19* 


95 


74S201 


*.so 


7432 44 


1 95 








74S240 


??9 


7432A9 


979 


LM7*1H 

LM747 

LU773 

1330 

I34B 

1340 

1354 

■ 372 

■ 459 

■ 444 


45 1 

85 1 
» 1 

1 40 1 
1 75 1 
1 18 I 
1 39 1 
4 94 1 

'' 1 
B5 1 


H 


743241 


2 25 


7*3294 


473 




7*3?44 


2 7S 


743373 


2*3 




7*3281 


44 


7*3374 


2*5 


■i: 


743233 


85 


743347 


1 90 


99 


744S47 


85 


743494 


440 


140 


7*9354 


33 


744*70 


930 


1 89 


7*4290 


75 


74 3*71 


950 




743275 


L355 


7*3*72 

7*5474 


930 

430 












1449 


65 1 


139 traa 


479 


Z7|* 
279*-3 


9SO 

11.30 


1499 
1444 

4901 


SB 1 

■ 45 1 

■ 40 1 












*554 


18 1 




499 HOSJO 159C1 f&QACPU 494 




A 1 


4 as 




Z9QACTC 499 






7 75 471? 


3 94 42G1A 


*74 




Z*BC 


9 90 3245 








9224 




99 









4402 
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DEVICES 



PHASOR PAIN FIELD — Palented anif lecemly developed 
I in our labs is being tested by Gov't for riot control Soon to come 
I under weapons restrictions as an infernal machine. Easily hanrj- 
I held Huardous IF NOT USED WITH DISCRETION. 
I PPM PLANS (sold tor animal control) 115.00 

INVISIBLE PAIN FIELD GENERATOR — Produces a di< 
| reel 10 nal lield at moderately intense pain 10 back ol head up to 

50 ' Cigarette pack size enclosure is easily hidden . 
IIP6-3PUNS $7.00 IPG-3K KIT i PLANS . . 144.50 
I IPG-30 1 assembled Cor animal control), ;. $59.50 

PHASOR STUN/BU RNING WAND — Produces suflicM 
I electrical energy capable of burning llesb Intended as a person- 
Is! defense device. 

PSW-3 PLANS M.OO PSW-3K KIT S PUNS $59.50 



RUBY LASER RAY PISTOL — Intense visible red. burns, 

hazardous, with parts sources. 

RUBY PLANS (includes all part sources) $15.00 

•I CARBON DIOXIDE LASER - Generates 20-40 watts ol 
£ continuous power capableotCorning, culling. hazardous. (with 

; all part sources) . . $15.00 

■ LASER RIFLE — Produces 20Q-3OOQ pulses ol 30 wait opli- 

j cat e ne ray. Poriahle and easily naiid- held 

3 LRG-3 PLANS $10.00 

ILRG-3K KIT PUNS (minus diode) , $1 29.50 
POCKET LASER — For Me beginner, visible red "optical 
version", non- hazardous. 
LHC-2 ..$5.00 LHC-2K KIT & PLANS ... $24.50 
HIGH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS - Explod- 
mg wires, shoexwave. etc. Miniature srze. 
nfc-1 PLANS. .$5.00 HPS-t K KIT & PLANS. ..$49.50 
PARTICLE BEAM WEAPON - PLANS $15,00 



INFINITY XMTR — Uses telephone lines for selective home 
or office listening wbile away on business or vacation 

INF-t PLANS. $15.00 

SEE IN DARK — Long range, total darkness 

SD-4 PUNS $10.00 

LONG RANGE WIRELESS MIKE - Crystal clear quality 
— miniature. 

FBI- 7 PLANS,. $7.00 FBT-7K PLANS S KIT. . $34.50 

WIRELESS TELEPHONE TRANSMITTER — Long 



VWPM-5K PLANS S KIT $34.50 



range, automatic. 
VWPM-5 PLANS $10.00 



I- 
Send lor FREE catalog descriptor! ot above plus hundreds more 
plans, kits and completed items. We accept MC or Visa or wtien 
ordering, send check or money order. We pay shipping charges 
on orders over $50. 00, otherwise include 10% with remittance 
SEND TO: SCIENTIFIC SYSTEMS 
DEFT. RB, BOX 716, AMHERST. N.H, 03031 
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THE WORLD FAMOU! 



CATALOG OF 
\ ELECTRONICS 



10001 OF FASClNS-iSG 
FACTOR* CLEAROUTS * 
SURPLUS SPECIALS AND >j 
BARGAIN OFFERS NOT FOUNE 
IN STORES OH CATALOGS 
AN* WHERE" 




ETCO ELECTRONICS 

DEPT. 591 

Mailing List Control Center I 

Box 840 

Champlaln, N.Y. 12919 

I Enclose (cash OK); 



Please rush postpaid 
□ 



I 
I 



NOW 

112 



$1 for 1 year subscription to the 
world famous ETCO catalog. 
$3 Canadian & Foreign 1 year 
subscription to the ETCO catalog. 
304 paga handbook "BUILD YOUR 
OWN EARTH STATION". (TA02S) (10.00 
360 pages MASTER HANDBOOK OF 

TELEPHONES. (TA001) $11.00 

FREE - sample copy of the bargain 
packed ETCO catalog. (USAonly) 
Name 



- Address 

I City. 

| State 

CIRCLE SO ON FREE INFORMATION CAHD 



-Zip. 



ELECTRONIC KITS 
FROM HAL-TRONIX 

2304 MHZ DOWN CONVERTERS, TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS 
FREQUENCY RANGE FROM 2000 MHZ TO 2500 
MHZ. EASY TO CONSTRUCT AND COMES COM- 
PLETE WITH ALL PARTS INCLUDING A DIE-CAST 
ALUM CASE AND COAX FITTINGS. REQUIRE A 
VARIABLE POWER SUPLY AND ANTENNA (Antenna 
can be a dish type or coffee can type depending cm the 
signal strength in your area.) 
2304 MOD 1 (Bass; Kit) $19.95 

ILB5S case & liibngsp 

2304 MOD 2 (Basic Pre-amp) $29.95 

litres cast 4 lithngit 

2304 MOD 3 (Hi-Gain Pre-amp) $39.95 

[Inc-'udn case A IflDrtgifc 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kit) $24.95 

Assembled $34.95 

Slotted Microwave Antenna For Above 
Downverters ....$39.95 

PREAMPLIFIERS 

HAL PA-19 — 1.5 mhz to 150 mh*. 19db gain operates 
on 8 to 18 volts at lOma, Complete unit $8.95 
HAL PA-1.4— 3 mrtl to 1.4 ghz, 10 to 12 db.gain op- 
erates on 8 to 18 volts al 10 ma. Complete unrt$12.95. 
(The above units are ideal lor receivers, counters, etc.) 

16 LINE TOUCH TONE DECODE KIT WITH P.C. 

BOARD AND PARTS $69.95 

12 LINE TOUCH TONE DECODER KIT WITH P.C. 

BOARD AND PARTS $39.95 

t6 LINE ENCODER KIT, COMPLETE WITH CASE 

PAD AND COMPONENTS $39,95 

12 LINE ENCODER KIT. COMPLETE WITH CASE, 
PAD AND COMPONENTS $29,95 

Complete Sets of P.C. Boards Available For: Unicorn 

Robot Projecl and Heart-A-Matic Project. 
MANY. MANY OTHER KITS AVAILABLE 

X*r* H «fU ■tint m LAI E. hu hlimita am »r*t m, >*w 
HUTKHtK jMia h M. Ti veto *r nw« i ] I ! M :TtI 

3%|. Hal-Tronix 

G ig P.O. Box -M01 

**i7: «* -- Southgat*. MU»195 
Him 

MQErtl OV1PL t2\ ■» WILL IX ■.HIP* (ft hCll Ml 3 EXCIPT 
rJW.TEUiWHfRE AOtHllOHAl CHAUGjII JIR.C H Q'JiCITED 

,.,„. - „__ OH DMIM L15S THAU U% « *ICAIE fhJCLUDI * dESTin.*. 

■WnUU 1 IW*. *L iioa ton HAHMtNQ *■»£> vailius r; mug El 
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POPULAR CHIPS 



LM301 

LM380 

LM386 

NE564 

LM565 

MC 1330 

MC 1350 

MC 1 35B 

MC 1458 

MC 1496 

LM 1889 

7808 

7812 

7815 

7818 

MV2109 

2N2222A 

MC1349 



.39 

1.25 

,79 

2.50 

.89 

1.10 

1.00 

1.10 

.49 

1.50 

1.95 

.75 

.75 

.75 

.75 

.69 

.30 

1.39 



CHOKES 

.33 uh 33 uh 

.47 uh 100 uh 

15 uh 10 mh 

18 uh sgceach 



TT 



VARI CAPS 
10- 60 pf 69* each 
30 - 90 pf 69* ««ch 



Eli 



MITSUMI 

UESA55F 

VARACTOR TUNER 

CHAN. 14-83 

400 ohm INPUT S17.95 



DELUXE PARTS ASSORTMENTS 



11 R Hilton 1 Trim pot) 
es * watt. 5** resis tors a 
5PT-15 tOKlrjmpors 1 
each ■ 5t. 75. 100. J70 
1 5K, 3.6K, 5tK 470K 
13-1 2K 2-220. 3-100K, 
&-330. 6-1 2K. 7-910. 9- 
3 3K. 114-4 7K 
SS.25 t»;h 

92 Capacitor "A" 
Monolylhics - t'560pt 7- 
1 rnla. t 1- 22 mtd 
Silver Micmi - 2- lOpt 1 1 
each of 43pl. nopi 
560pt. 1200pl 3000 or 
3300pl 

*5-95 ••=»! 

13 Cnpjclior "9" 

Mylars 4- 001. 2- 047 29- 
01 Radial Ivl'cs 3-10 

" mto 16V. 1-1000mW 
50V 1-2200 mfd 35V 

Disc Caps i each ol 5. 
12. 27. 36. 1 to. 330pt, 2- 
1 20pt. 3-39pl 3-220pf 
and 1 Van Cap 5-3&pf 
17,50 **Cti 



14 Cell 1 Choke. 

1 each of 15. 33. and 100 
luni micro henries 
chokes 1-vanable RF 
coil tsame as 

•J9A537MPC) 

S3.2S each 

'5 ICt. Sockets, 4 Semi'i 
1 each ol: nESJ-i LMSCS, 
MC1330 MCmO. 
MC149S. LM1S99. 7812. 
7BH. 2N2222A. MV2109. 
heal link 2-MC145S, 4- 
1M4O02. 4-lpln. 2-14 
pin, 1-16. 4 1-18 pin 
socket. 

113,25 each 

«6 Misc. Hardware 
LEO 4 holder, lose 1 
holder, line cord 
grommet, SPST switch, 
DPDT switch. 2-F61 
conn & lugs. knob. 4- 
spacers 6-screws 4 
nuts. 2-RG-174. match- 
ing tfahslormer wnul 
$5. 9S each 



UHFAMPKtT 

25 Ob gam 

stnpiine PC board 

using 

(2) BFR-90S 

power supply 
for above $3.49 



METAL BOX— 

PRE-DRILLED 
DIM: 10-iW i 4:D i 3" High 

HOLES: 4Hin back. Ht in Irani 
2V," in front, 6 »6 On bottom 

PAINTED $10.95 ea. 10,'«9.5O 

25/ $223.75 



NETWORK SALES, INC. 

2343 W, BELMONT AVE. 

CHICAGO, IL. 60618 

312-248-3202 



©COPYRIGHT 1983 NETWORK SALES. INC 



TEHMS: Visa, MC.. Check, 

Money Order or COD (add 

53.00), Min Order S 10.00. Add 

$2.50 SSH for USA. III. add 7% 

Tax. MAIL ORDER ONLY. 

Prices subject to change 

without notice. 

Phone Orders Welcome. 

WRITE FOR OUR MONTHLY 

UN-ADVERTISED SPECIALS 



NETWORK SALES, INC. 



RIBBON CABLE CONNECTOR 
These very popular 40 PIN ribbon 
cable connectors are used by a 
number ol mfgs. of micros for inter- 
nal board to board terminations and 
I/O port connections. ■ -^ 
WVatraln relief S2.50 ""feSl 

40 CONDUCTOR RIBBON CABLE 
gray color 70e/fl. 



MINI FAN 3,125" SQ 

A0CMF 

115VAC-60hz 

REMOVED FROM NEW EQUIP. 
TESTED $6.95 




POWER TRANSFORMERS 



Pri: 115V AC 

Sec: 24 volts @ .350 A 

Dim:2%x 1x 1 H 



$1.95 ea. 10/$15.00 100/S125.00 




THUMBWHEEL TRIMMER POTS 
VERTICAL MOUNT 
OHMS 500. 1K. 2K, 5K. 10K, 25K 
50K, 100K, 200K, 500K, 1 MEG, 
4/S1.00 100/120.00 



MINI COAX CABLE 

RG-174 SOohm .100 OD 
10feet/S1.00 



SOLID CARBIDE PC DRILL 

#55 1/8 in. SHANK FOR 
USE WITH DREMEL TOOL 
J1.00 ' 



DIP SWITCHES 

High quality DIP switches mtg. by CTS. 
Available In the following configurations 



4 POS— S0C 

5 POS— 804 



6POS- 
7POS- 



SOe 

sot 







DB-25S (FEMALE) 

The most popular computer connector. 
Mfg by AMP. 025'' gold PC pirts 
with mtg. holes. 

$1.95 nr ^y 



BRIDGE RECTIFIERS 
35A 200 PIV $2.00 ^ 
25A 100 PIV $1.50 
3A 400 PIV $1.00 



^ 



THUMBWHEEL SWITCH 

$7.95 



BCD 0-9 
W/COMPLIMENT 



(EACH DIGIT ILLUMINATED 
W/LED) 



4 DIGIT 




W/END PLATES 
FOR EASY MTG. 



4 TURN TRIM POTS 
BOURNS S3339B 
1K — 6KR/A — TDK 
SI. 49 EA. 




RF COIL 

Same as #49A537MPC 
$1.50 ei. 10/$12.50 



CO 

m 

T3 



co 
m 

■ji 

(O 
CD 
CO 
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We need your help. 





WE'RE FIGHTING FOR YOUR LIFE 



American Heart 
Association 




BUILD YOUR OWN ROBOT! 



Send today lor your 52-page (SVi x 11") 
booklet containing complete reprints of 
all eleven articles in the Build Your Own 
Robot series by Jim Gupton. 

This all-inclusive reprint gives you all the 
data you need to build your own Robot. 

■ TELLS EVERYTHING YOU MEED TO 
KNOW to build the Unicorn-1 Robot with- 
out the need for an engineering degree or 
special equipment. The robot is fully 
mobile with manipulator arms to grasp, lift 
and carry. 

■ MANIPULATOR ARMS and end-effec- 
tors (hands) are what enable the robot to 
perform useful tasks. Details of construc- 
tion techniques and considerations are 
fully explored. 



■ MOBILITY BASE is not a lunar space 
station. It is the drive system that permits 
the robot to move from here to there. Full 
construction details along with a discus- 
sion of power sources is included. 

m THE BODY— FRAME AND ROTATION 
MECHANISM. This is the part that makes 
Unicorn-1 look like a robot. Wood and 
Formica are the materials for the body. 
Motors and gears are what make it func- 
tion. 

■ COMMUNICATIONS. How you can tell 
your robot what to do. Preprogramming 
techniques.. ..radio control. ...computer con- 
trol are all detailed. 

■ SENSORS, How to add sensors so your 
robot doesn't bump into things. 



(Namel 



Please print 
Robot Reprints 
200 Park Ave. South 
New York, N.Y. 10003 

I want to order „ reprints @$ 12.00 plus SI. 00 post- 
age and handling tor U.S., Canada and Mexico. 

Add 99e sales lax Tor New York State residents only. (Street address) 
U.S. Funds only. 

I want to order reprints @S 12. 00 plus $3.00 Air 

Postage and handling for all other countries. (City) 

U.S. Funds only. 



9-83 



(State) 



(Zip) 



Allow 6-8 weeks for delivery. 



We do not hill, Chech must be enclosed. 



DIGITAL PRESSURE GAUGE 



continued from page 61 



both the center conductor and the shield to 
the sensor — don't rely on the automobile 
chassis for a ground. Attach an RCA plug 
(PL1) to the other end of the cable. 

The circuit board can be mounted in or 
under the dashboard. Connect the red 
wire coming from the board to a source of 
12 volts— the point on the fuse block that 
powers the radio is a good place. (Wher- 
ever you take the supply voltage from, 
make sure that, when the ignition is off, 
the power is off, too,) Connect the black 
wire to a point that goes to the negative 
pole of the car battery. Finally, with the 
board in place, connect the cable coming 
from the sensor to J 1 . 

Noise reduction 

There are two types of electrical noise 
that may give you problems. First, the 
conversion and display-multiplexing cir- 
cuitry on the board may cause in- 
terference with your AM radio. If that 
happens first try taking the supply voltage 
from a point other than the radio fuse. 
Make sure, though, that the point you 
choose is active only when the ignition 
switch is on. Next, move the digital unit 
away from the radio. Finally, you can 
enclose the board in a grounded metal 
case. Just make sure that the board is 
adequately ventilated. 




FIG. 7— SOME PRESSURE SENSORS may cre- 
ate electrical noise. This modification will help 
get rid of it (see text). 

The other type of noise can be caused 
by the sensor unit, particularly the 
GM547034 or GM 1 403% 12 models. 
That noise can cause the pressure gauge to 
function erratically. A noise- reduction 
"fix" is shown in Fig. 7. It consists of 
first removing Rl , C2, and the wire that 
runs from the center lug of J 1 to the board. 
(These part numbers are the ones shown 
in Figs. 1 and 3). Then, referring to Fig. 
7, install a new 470-ohm resistor (R4) 
from the five-volt line (there's a trace 
provided on the board to the left of pin 8 
of IC2) to the center lug of J 1 . Also con- 
nect to that lug a 150K resistor (R5). The 
other end of that resistor goes to the hole 
in the board that was occupied by the old 
Rl . Connect a 47 -fiF electrolytic capaci- 
tor (C5) between the center lug of J I and 
the ground foil on the board. That's done 
either by soldering the capacitor lead to 
the shell of the jack, or by running it over 
the edge of the board to the foil side. 
Finally, connect a 22-fiF electrolytic 
capacitor (C6) in place of the old C2. R-E 
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Radio 
Electronics ■ 


#7 

SUUMEH 


fi ®X'^ s i ^° 


1 " 

SYNDLE 


WBS^KMW^ZBtmft- The Elec,ronic Candle 


■rfl jBPJTlf th at flickers 
■ ■ WjV%l# 3 Wax Taper 

MAKE PRO CABINETS 


<Build it for «J?UN ,or Hom * Brew Pra ' ec,s 


3-Banti Shortwave Converter 


Electronic Slot Machine 


Preamplifiei for moving coil 


Phono Cartridge 


Soundbox-Bit lor Computer 


Game Sounds 


Prototypinrj Power Supptv )mmit A. 


Tes t Q ea r <Pro j ects alSSE^E"'""' 

Ribbon-Cable Tester m m • • ■ 


Meg-O-Dapter for DVM r *^i f 


Mini- Audio Generator ^wj -^^ 


Scope Calibrator M8» Pfe^ ^ /4w^ 
Single Sweeper One Blanker 7*** *-*J /n *' V 


^ a ^p_ .PLUS.... ttH N * / 


JBL Sound System 


for the musician! 



Subscribe Today! 



INTRODUCING 

OUR NEW 

SUBSCRIPTION 

OFFER! 

Become a 
Charter Member 
Subscriber! 

Get every issue! 

SUBSCRIBE 
TODAY! 

Use the order 
form below. 



■ IF YOU'RE THE KIND OF READER 
that doesn't want to wait, you can order 
your next copy of Special Projects now. 
Special Projects is crammed fult of 
electronic projects that you won't be 
able to wait to build for yourself. You can 
expect top-notch digital projects, fun-to- 
play electronic games, valuable add-on 
computer projects, BCB and shortwave 
receivers, photographic/darkroom 
gadgets, devices to improve your car's 
performance, test equipment ideas, and 
more in every jam-packed issue of 
Special Projects. 



■ TO HELP YOU TO BE SURE that 
you don't miss any future issues of 
Special Projects— SUBSCRIPTIONS 
ARE NOW AVAILABLE! 



■ YOU CAN HAVE THE NEXT FOUR 
ISSUES of Special Projects delivered 
directly to your home for only $9.00. We 
pay the postage, if you want the next 
eight issues, you can even save a dollar 
off the newsstand price. Get eight issues 
for $17.00. 



■ EVERY ISSUE OF SPECIAL PRO- 
JECTS will continue to contain a variety 
of construction articles to suit every 
taste. In addition, feature articles on 
electronics fundamentals, test equip- 
ment and tools will round out each issue. 
Of course, we will continue to provide 
new product and literature listings to 
keep you up to date on the latest de- 
velopments in electronic technology. 

■ GET IN ON THE ACTION! Order 
your next issue of Special Projects to- 
day. Use the convenient order coupon 
below. 



Special 

Projects 

SUBSCRIPTION 



Detach and mail today to: 
SPECIAL PROJECTS 
SUBSCRIPTION DEPT. 
20Q PARK AVE. SOUTH 
NEW YORK, N.Y. 10003 



□ I want to be sure I don't miss any issues. Send me the next four issues 
of Special Projects for 59.00: starting with #8. Postage is free in U.S. 
For Canada add S3. 00. Foreign add 57.00. 

3 I want to be sure I don't miss any issues and want to save $1 .00 too. 
Send me the next eight issues of Special Projects for $17.00: Starting 
with #8. Postage is free in U.S. For Canada add $6.00. Foreign add 
$14,00, 



.copies of Special Projects #8 



D Send me 

at $2.25 plus $1 .00 postage and handling for US, Canada and Mexico. 
U.S. funds only. All other countries add $2.00. 



Please print 



(Name) 



(Sired Address) 



(City) 



CASH WITH ORDER ONLY BE9-83 

Allow 6-3 weeks for the first issue to arrive. 



(State) 



<2p) 



DSP 



CO 

m 



m 

u 

00 



135 



to 
o 
z 
o 
tr 

r- 
O 



o 

Q 
< 

EC 



SPARTAN 



Elect run its Inc. 



CTC9R 




$139.95 



(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 1172S 



Philips Remote 
' Cable Converter 



■C 5 tod, <n nmuit £ preMinc foil • 60 cMnnnl 
M*tLiOi« a PnafframnuaiE Unfc) on t atT * ?4 
Hour IE0 digi&f ctotV ■ Fjvome tfunral mim- 
D*y £ ikjii pins tan * Wiriitss Mnd n;id 
inFtf-rsd EniHnnitip system * Au'cna'-c Fint 
lune # AsjptJit: t lo if\f brand' letoujon. • Chit 

ItH AlrflflEy itr.Lt 



CABLE TV ACCESSORIES 

2tHccuptor „ *-*-». ~™,^-. *S* 



£ set .cc*jp:f> : 
ComCiW* 1W 
4 HE wipbr.-— -— 
F ConmKtCK* ™- 

TV 6*n*s Swtich 

VHF-UHFAMP-2SDQ,,, 
Crimp Too* 1nr FCfinn., 



3.0S 

...29 .95 

_...a.9s 



700' CORDLESS PHONE 



FM duplex circuitry. Last 
number re dial. Base can 
signal remote to pick-up. 
Rechargeable ni-cad batteries. 
$89.95 



/- 



Miira 
400 



SGL WABER $35.95 

Protect your DG115P 

computer and dguss 

electronic equipment (6 outlet) 
from voltage spikes 545.95 



p-t= 




WINEGARD FM CAR 
ANTENNA BOOSTER 

AmphliES FM ridifl itnnali in i.trjgc oM&ftt (B 
limes] Improves car radio- ier.epL.Gn ind Dittnds 
ranrj? to 4 r fl* greilff wi«Enm of staiions 
Swiefi and irditaior hgh; ttbxtes la Imar edgi 
ofdisJi 2*- L 
na-sms irt n 



REFURBISHED 
MONITORS 

9", 12", Commercial 
Grade as low as 



$39.95 



Or 



, 10KM Cordless Telephone 

Model 5500M (modified) 
^" S3Z5.00 

"^5*^ External Antenna required 

^<y* For export use only 



BECKMAN 
CIRCUITMATE 20 

8 functions and 30 ranges - 
Diode/transistor test function - 
aulo-potarity, auto-zero, and 
auto-decimal - 10 Amps AC and 
DC Current Capability - Transistor 
Gain Test (hFE) - Conductance 




S64.95 



Jerrold 36 Channel 
Remote CATV 
Converter 

w/on/off Fine Tuning $94.95 
58 Channel Wireless $109.95 





4 Chan nel VHF to UHF 
[sj^3s Block Converter 

28.95 Ea. 
24.95 4 & up 

Deluxe Version - Features fine luning knob, 
matching X former & 2 cables $38.95 



Dealers Welcome 
Visa MC BAC. Amex An aoove 
puces include J"» cash discount 
COD money order check Add for 



ADVERTISING INDEX 



Volume prices ir 

Discounts 

Mm Order S25 DO 5tnmt * 
international shipping Add'l 
Prices subject to change 

without nonce ' 

COD 2 Q0 Extra i 

■Add snipping 
lor monitors 

(516) Hon Th 

499-9500 q,o 



to 75 00 
76.0010 25000 
251 00 to 50000 
501 00 10 750.00 
751 00 to 1000 DO 
Ovei 1000.00 



Mon Th TuWF 
9-8 9-6 



55 

71,87 

54 

82 

23 

47 

38 
8 

74 
65 

57 
14 
19 
58 
95 
13 
15 



SEI 122 

Sencore , 1 

Simpson Electric 22 

Sintec Co 38 

Solid State Sales 116 

Spartan Electronics 136 

Symmetric Sound Systems 103 

Taft Electronics 91 

Technical Electronics 130 

Tektronix............. 7 

Teletone 103 

T.V Products 102,103 

Ungar 102 

Vaco Products Cover II 

Vector Electronic 28 

VIZ Manufacturing 33 

Wersi 99 

Westech 131 

Yield House 24 



. stock\**/ 
in^merica< 



RADIO-ELECTRONICS does not assume any res pons lb I lily for errors that may appear 
In the index below. 



Free Information Number Page 

3 Active Electronic 128 

7 Advance Electronics 13,26,27 
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Now there's 
a new breed of 
Beckman hand -held 
DMMs tough 
enough to withstand 
accidental drops, 
input overloads 
and destructive environments. 

The new HD100 and HD110 
DMMs are drop-proof, packed 
with overload protection and sealed 
against contamination. You won't 
find more rugged meters than the 
Beckman HDs. Inside or out. 




Drop Proof 

Constructed of double -thick 
thermoplastics, the HDlOO series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o-ring seals, 
ultrasonically- welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops- proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are 
protected up to 1500 Vdc or 1000 
Vrms. Current ranges are pro- 
tected to 2A/600V with resistance 
ranges protected to 600 Vdc. Tran- 
sient protection extends up to 6KV 
for 10 microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use from a 
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common 9V transis- 
tor battery. You can 
run in-circuit diode 
tests and check con- 
tinuity You even get 
a one year warranty. 

The 0.25% basic dc volt accu- 
racy HD meters serve you with 7 
functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter 
of your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter 
with prices starting at just $169 
(U.S. only). 

To locate your nearest distrib- 
utor, write Beckman Instruments, 
Inc., Instrumentation Products, 
2500 Harbor Blvd., Fullerton, CA 
92634 or call (714) 993-8803. 



BECKMAN 




Last night 
Mark Davis started 
over from scratch. ^ N 

Without wasting so much as a lead wire. 






Some day Mark Will he working on bigger 
projects. Hot right now, he's learning. 
Fortunately, the new ACE 109 soldcrless 
breadboard from A P PRODUCTS, just 

made learning a lot more affordable. 




ACE 109 SOLDBRLESS BREADBOARD 
PRICED UNDER S20.* 
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The ACE 109 is (he newest, lowest 
priced All Circuit Evaluator in the 
A P PRODUCTS line. It has a universal 
matrix of 840 soldcrlcss plug-in tie- 
points. And is ideal for designing, testing 
and modifying small circuits. ACE 109 
has three, standard 5- way binding posts 
for easy access to power sources. - 

With an ACE 109, there's no wiring, 
soldering or desoldering. J usl plug in 
your components and interconnect them 
with ordinary solid hook up wire. If 
you want to make a circuit change, just 
unplug the components involved and 
start over. It's just that easy. 



Every ACE breadboard makes circuitry 
easy, fast, flexible. Now A P PRODUCTS 
has made it even more affordable. The 
ACE 109 is priced under $20* 

Look for the complete line of ACE 
breadboards and other A P PRODUCTS 
at your favorite electronics distributor. 
For the name of the A P PRODUCTS 
distributor nearest you, call Toll- Free: 
(800) 321-9668. 
(In Ohio, call colled (216) 354-2101.} 

Make the A P connection. 
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A P PRODUCTS INCORPORATED- 9450 Pineneedle Drive. R 0. Box 540* Mentor. Ohio 44D60» [SIS] 354-0101* YWX. B10-4S5 S250 

In Europe, contact A P PRODUCTS GmhH« Baeumlesweg 21 • D-7031 Weil 1 • West Germany 
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